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PREFACE 


The following report is based upon field work in physical anthro- 
pology carried on by me in the state of Yucatan, Mexico, from 
February to October, 1927. Mrs. Wilhams acted as my assistant 
both in the field and in the later treatment of the data. The work 
was done under a grant made by the Bureau of International Re- 
search of Harv^ard University and Radcliffe College. I wish here to 
indicate my indebtedness to the Bureau and its chairman, Professor 
G. G. Wilson. To Professor E. A. Hooton, to whom the grant was 
made, and under whose direction the work was done, I owe thanks 
for advice and guidance ; and to him, to Professor A. M. Tozzer, and 
to Professor R. J. Terry I am indebted for counsel in the prepara- 
tion of the manuscript. 

To the Carnegie Institution of Washington, and to its president, 
Dr, John C. Merriam, to Dr. S. G. Morley, director of the Chichen 
Itza Project, and to Dr. F. G. Benedict, director of the Nutrition 
Laboratory in Boston, I desire at this time to express my apprecia- 
tion and thanks for cooperation in the work. I owe special thanks 
for assistance co the governor of the state of Yucatan, Sr. Dr. 
Alvaro Torre Diaz, and to Sr. Professor Bartolome Garcia Correa, 
who was acting governor in the absence of Dr. Torre Diaz. 

The field work would have been doubly arduous and many times 
impossible without the aid, advice, friendship, and hospitality of 
many persons in Yucatan, among whom are: Sr. A. Vales S., 
Director General of the Ferrocarriles Unidos de Yucatan, S.A., 
who placed facihties for travel at our disposal; Sr. Alonso Patron 
Espada, Sr. Dr. Rafael Cervera L., Sr. Fernando Cervera G. R., 
Sr. Arturo Ponce C., the brothers Gamboa A., Don Luis, Don 
Alfredo, Don Octavio, and their nephew Don Camilo, all owners 
of henequen plantations where valuable data were obtained: Sr. 
Dr. Guillermo Vega L. and Sr. Dr. Eduardo Urzaiz R., who made 
the patients of their hospitals available to me; Sr. Dr. Narciso 
Souza N., whose technical aid in roentgen-ray work and whose 
advice were invaluable; Miss Eunice Blackburn, director of the 
Turner-Hodge Colegio Americano, who permitted me to examine 
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the children of her school; Mr. A. A. Yoganitz, American Consul; 
Mr. Arthur P. Rice; Sres. Juan and Eduardo Alartinez; Sr. Vicente 
Molina; Sr. Pedro P. Castillo C.; Sr. Tranquilino Perez C.; Sr. 
Delio Zaldivar; Sr. A. Burgos C. Finally I wish to thank for as- 
sistance Dr. W. L. jMoss of Harvard Medical School, iMr. Franklin 
M. Kellogg of the IMunson Line; and the Plymouth Cordage Com- 
pany of Pljunouth, Massachusetts. 

The publication of this work has been made possible by a grant 
from the Bureau of International Research of Harv'ard University 
and Radcliffe College and by the further financial assistance of the 
Peabody Museum. 

IMany obligations were incurred by me other than the ones 
named. None can be adequately repaid. I can only acknowledge 
my indebtedness. 


School of Medicine 
Washington Universitt, St. Louis 


G. D. W. 
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INTRODUCTION 


In February, 1927, the writer and his wife were sent to Yucatan, a 
southern state of Mexico in the peninsula of Yucatan, by the 
Bureau of International Research of Harvard University and 
Radclitfe College. The purpose of the expedition was to collect 
data relating to the physical anthropology of the Maya Indians of 
that region and to study the physical effects of race mixture be- 
tw’een the IMaya Indians and their conquerors. Although great 
progress has been made in the study of the archaeology" of the Alaya 
area, little accurate information is available concerning the physical 
characteristics of the descendants of those who were responsible 
for the great civilization for which that country is famous. Fur- 
thermore, the present population of Yucatan represents the result 
of race mixture which occurred, in the preponderant majority of 
cases, between only two distinct racial stocks who have interbred 
in comparative isolation. The opportunity to study such a com- 
paratively simple case of race mixture is rather unusual. 

For several years the Carnegie Institution of Washington has 
maintained an archaeological station at the ruins of the ancient 
city of Chichen Itza, in Yucatan. Between Dr. E. A. Hooton of 
Hanmrd University, who represented the Bureau of International 
Research for our w’ork, and Dr. S. G. Morley, in charge of the Car- 
negie Chichen Itza Project, an arrangement was made whereby we 
acted as temporary members of the Carnegie expedition and began 
our study of the physical characters of the population of Yucatan 
with data collected from the native laborers employed at Chichen 
Itza. The work here and at the neighboring village of Piste con- 
sumed two months of our time. Through our acquaintance so ac- 
quired in the region and through the good offices of Dr. Morley, we 
were able to move for our work to Xocenpich, a village a few miles 
from Chichen Itza. Dzitas, the nearest railway station to Chichen 
Itza, became our next headquarters. The work at this town of 
approximately fourteen hundred people occupied several weeks of 
our time. Work was done also at the following haciendas: Dziuche 
near Izamal, Sacapuc near IMotul, Canicab near Acanceh, Cacao 
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and Yaxcopoil, both near Chochola. Dr. Guillermo Vega L. of the 
Hospital O’Horan of Merida and Dr. Eduardo Urzaiz R. of the 
Asilo Ayala of the same city kindly permitted us to examine the 
patients in their hospitals in the interims between our hacienda 
visits. 

The work at all these various locations required about eight 
months. It is needless to say that without the cooperation of the 
subjects themselves, and the advice and aid of the gentlemen men- 
tioned in the preface, twenty-five hundred men, women, and chil- 
dren could not have been examined in that space of time. Of these 
twenty-five hundred subjects, only eight hundred and eighty male 
and six hundred and ninety-four female adults, born in Yucatan 
of racially mixed Indian- White parents, are to be considered in this 
study. As the map concerning birthplace of these subjects shows, 
our sample is a cross-section of the hacienda and village population 
of the country. (Plate 1.) 

Besides the ordinary anthropological measurements and obser- 
vations, we made observations concerning certain physiological 
characters, e. g. blood pressure, pulse, and basal metabolism. 
The latter data were collected by means of a portable machine fur- 
nished by Dr. F. G. Benedict of the Carnegie Institution of Wash- 
ington Nutrition Laboratory. A period was spent in learning the 
technique of the machine in Dr. Benedict’s laboratory before the 
departure for Yucatan. 

The author wished to make some psychological tests on the Yuca- 
tecans but was advised by good authority that such tests had not 
yet reached the necessary perfection and that no accurate interpre- 
tation could be made from them. Two sets of data of psychological 
nature were obtained. One set was based on a test for color-bhnd- 
ness; the other was concerned with musical ability. All the latter 
data were collected in the Turner-Hodge Colegio Americano 
through its head, iMiss Eunice Blackburn. The subjects for this 
Seashore test were pupils of the school and therefore non-adults. 
The results do not concern us in the present study. 

The governor of the state of Yucatan, Dr. Alvaro Torre Diaz, 
was kind enough to permit the writer to send back to the Pea- 
body Museum of Harvard University one hundred skeletons from 
the cemetery of the city of Merida. These will be studied at a later 
time and the data be added to those presented here. 
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About eight hundred and fifty blood samples were taken at 
Chichen Itza^ at the two hospitals in the city of Merida and at the 
Haciendas Sacapuc and Canicab. These were sent as soon as col- 
lected to Dr. W. L. Moss of Harvard Medical School. About seven 
hundred and fifty of the samples withstood the journey to Boston 
without breakage or deterioration and were subsequently typed 
for isoagglutinins by Dr. Moss. 

Certain sociological data were collected in each of the places 
visited. The material refers to the size of families, education, age 
at marriage and at childbirth. These findings are presented in 
this paper. Plate 2 gives a sample of the blanks used in collecting 
the physical data. 




MAYA-SPANISH CROSSES 
IN YUCATAN 

HABITAT 

The Maya Region. The region in which remains of the pre- 
Columbian Maya civilization are found corresponds closely with 
that still inhabited by Indians speaking dialects of the Maya lin- 
guistic stock. Roughly it hes between eighty-seven degrees and 
ninety-four degrees west longitude and fourteen degrees and 
twenty-two degrees north latitude. More exactly it comprises, 
in Mexico, the states of Tabasco and Chiapas and the peninsula of 
Yucatan (with the states of Campeche and Yucatan and the terri- 
tory of Quintana Roo), in addition to the whole of British Honduras 
and two-thirds of Guatemala lying north of the Motagua River, 
and a considerable portion of Honduras. 

The Maya area, as above defined, contains three principal sub- 
divisions. The first of these comprises the peninsula of Yucatan; 
the second, the great central valley; the third, the cordiUeran pla- 
teau on the south and west. It is a part of the first of these natural 
subdivisions, the state of Yucatan, that is here interesting as the 
habitat of a human group. 

Topography. The peninsula of Yucatan is generally level, with 
slight elevations. Owing to the formation of the country, the hy- 
drographic conditions of Yucatan are peculiar. It is only in the ex- 
treme south of the peninsula that rivers are found. The limestone 
formation is said to be mainly Tertiary, but partially of the Cre- 
taceous period. It admits of numerous underground streams. 
Natural sink-holes, called cenotes, are found everywhere through- 
out the peninsula. These cenotes were the source of water supply 
for the pre-Columbian population. The Spanish taught the Indians 
to dig weUs and many of these are in use today. More commonly, 
at present, windmills, rather than hand power, lift the water to the 
surface. Merida, the capital, when seen from an elevation, is a 
veritable forest of windmills. 

The northern part of the Yucatecan peninsula, instead of having 
the luxuriant tropical vegetation often found in countries of low 
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latitude, is in reality a great semi-arid plain. The forests, nowhere 
dense, dwindle away in parts to a stunted “brush” barely supported 
by the scanty soil which only partially covers the underlying lime- 
stone rock. It is indeed to the porous character of this rock and the 
absence of pronounced relief, rather than to a deficiency in the 
rainfall, that the aridity must be chiefly ascribed. 

The great plain of northern Yucatan extends southward from 
the Gulf of Alexico as a gentle, even slope, at an average increase in 
elevation of about one foot per mile. The coast itself is low. To 
the southward of Merida, the capital, about fifty miles from the 
sea, the land rises in the form of a series of low hills which have a 
general trend from northwest to southeast. Their average height 
is four hundred or five hundred feet. Between jMerida and the 
coast, the general surface appears to be almost as flat and level as 
a floor. South of Merida, however, the dissection of the plain has 
progressed further, and the surface topography is much more ir- 
regular. 

Climate. The climate of the Maya area as a whole is tropical; 
that of the state of Yucatan has been described as sub-tropical. 
The duration of the rainy season is less in Yucatan than in other 
regions of the general Maya area of greater land relief. The rainy 
season lasts from June or July to September or October. During 
the remainder of the year the rainfall is small, although there may 
be occasional thunder showers. The semi-arid character of the soil 
is especially marked during the dry season, when many of the 
trees lose their leaves and the general appearance of the vegetation 
reminds one of more northerly regions in early spring or late fall. 
The climate of Yucatan, being dryer, is on the whole healthier 
than the neighboring regions. Especially in the dry season, the 
nights are often cool. The northern part of the pe n i ns ula is much 
healthier than most countries lying so well within the tropics, and 
lacks almost entirely the terrors of the tierra caliente of Mexico 
proper. The temperature ranges from seventy-five to ninety-eight 
degrees Fahrenheit in the shade, but the heat is modified by sea 
winds which prevail day and night throughout the greater part of 
the year. Occasional temporales or northers sweep down over the 
gulf and over the open region. The hottest months appear to be 
March and April, when the heat is increased by the burning of the 
cornfields. 
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Flora. All the northern districts are destitute of large trees. 
Cole (1910) notes that “the failure of the soil to retain moisture also 
limits very closely the kinds of crops that can be cultivated suc- 
cessfully. It is true that during the rainy season many garden 
crops may be grown successfully, but the two most important 
products of the country are corn and henequen.” It should be 
mentioned that the large haciendas or plantations are owned by 
landlords who live in the capital city of Merida, and who generally 
delegate the immediate supervision of the work to major-domos. 
These large tracts of land are devoted almost exclusively to the 
growing of henequen, and the preparation of the fibre for the mar- 
ket. Much of the product reaches the United States and is used 
here in the form of binder twine. Sugar cane is cultivated to some 
extent, especially in the south of the state. The Indian of the 
hacienda does not do agricultural work for himself. Corn, one of 
the principal articles of diet, is bought for these laborers and in 
many cases comes from the United States. The ■vfiUage Indian 
represents a second type of agricultural laborer. He works for 
himself generally in growing his own com. In the off season, he 
often does some other work for pay, but he is first and last an in- 
dependent farmer. 

The method of raising corn employed by the natives is de- 
pendent upon weather conditions, and is very impoverishing to 
the soil. At the close of the dry season, the Indian prepares his 
mil-pa or cornfield by burning the timber from a tract of land, 
which is then planted to corn when the rains begin. A good crop 
is dependent on plenty of rain. Corn is the staple food, and a scar- 
city of this cereal, due to a bad season, is a serious matter. It is 
conunon for village Indians to farm adjoining plots of a tract close 
to the village or even as far distant as ten miles. (The latter con- 
dition results from the necessity of constantly using new lands.) 
They are thus able to assist each other in the work. Beans and 
squashes are also raised. The corn is generally eaten in the form of 
tortillas or unleavened pancakes, which are prepared from lye- 
soaked corn, ground formerly by hand on stone metates, but now 
by means of hand food-choppers or power mills. 

Fauna. The raising of cattle is limited by the scarcity of forage. 
The leaves of the ramon trees have to be gathered for the horses in 
place of hay. The writer recalls a hacienda where two men were 
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emplo 3 'ed for the sole purpose of procuring branches of such trees 
as food for the live stock. Chickens and tame turkej's are raised 
everjT'.'here. 

Deer, jaguars, pumas, and large rodents called tipisquintli are 
found in the stunted monte or “brush” which rims the cultivated 
portion of the state on the south and east. Sopalotes or scavenger 
buzzards abound. Wild turkej^ deer, and tipisquintli are eaten 
when procurable. Snakes are comparatively rare, but iguanas are 
a common sight. Tapirs, peccaries, monkej'S, and a great variety 
of birds are not seen within the confines of the state of Yucatan. 
Wild animal life in general is more abundant and prolific in the 
better watered regions to the west, south, and east. 

HISTORY 1 

Pre-Columbian History. It seems safe to assume that by the 
beginning of the Christian era the Alaya civilization was fairly 
started. How long a time had been required for the development 
of the complex calendar and hieroglyphic system to the point of 
graphic record, it is impossible to say, and any estimate can be 
only conjectural. But by the end of the second century .4..D. there 
began an extraordinary development. City after city sprang into 
prominence throughout the southern part of the Maya territory 
Little more than the material ewdences of architecture and sculp- 
ture have survived the ravages of the destructive environment in 
which this culture flourished, and it is chiefly from these remnants 
of ancient Maya art that the record of progress has been partially 
reconstructed. 

This period of development lasted upward of four hundred years 
or until about the close of the sixth century. Judging from the dates 
inscribed upon their monuments, all the great cities of the south 
flourished during this period: Palenque and Yaxchilan in what is 
now southern Mexico; Piedras Negras, Seibal, Tikal, Naranjo, and 
Quirigua in the present Guatemala; and Copan in the present 
Honduras. All these cities rose to greatness and sank into insig- 
nificance, if not indeed into oblivion, before the close of this Golden 
Age. 

I In the historical sketch here given, I have drawn freely upon the following authorities: 
Spinden, 1913 and 1928; Tozzer, 1907; Morley, 1915. Although most of the sketch consists of 
direct transcription, quotation marks have not been placed, for the sake of clarity. 

s See The Maya Region, p. 1. 
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The causes which led to the decline of civilization in the south 
are unknown. The following theories have been put forward ; 

1. The Maya were driven from their southern homes by stronger peoples 
pushing in from farther south and from the west. — Morley, 1915. 

2. The Maya civihzation, having run its natural course, collapsed through 
sheer lack of inherent power to advance. — Morley, 1915. 

3. The discovery and colonization of the southern part of Yucatan about 
the middle or close of the fifth century doubtless hastened the general decline 
of the cities of the south, if it did no more. — Morley, 1915. 

4. Production of food did not keep pace with the growth of population, so 
that emigration to fresh lands became necessary. — Morley quoted by Hunt- 
ley, 1928. 

5. Disease epidemics, probably of yellow fever, have been suggested as 
causes of the decline. — Spinden, 1921. 

6. The geological record shows a progressive tilting of the land from the 
south, which has raised the surface above the permanent water-table in the 
cavernous limestone bedrock, draining the lakes and cenoles from the bottom 
progressively northward, until there are only remnants of their number re- 
maining. With the diminution of the water supply, and a large population, the 
nature of these stagnant pools remaining, plus the lack of knowledge of sanita- 
tion on the part of the people, might easily have caused epidemics. The in- 
habitants moved always northward in the direction of Yucatan. The numbers 
and virility of the people were thus depleted by both lack of food sources and 
epidemics. — Huntley, 1928. 

“There seems to be no reason for believing,” contradicts Cole 
(1910) “that the climatic conditions in Yucatan were any different 
at the time the Maya civilization was at its height than they are 
today.” 

The occupation and colonization of Yucatan marked the dawn 
of a new' era for the Maya, although their renaissance did not take 
place at once. There seems to have been a feeling of unrest in the 
new land, a shifting of homes and a testing of localities, all of which 
retarded the development of architecture, sculpture, and other 
arts. The opening of the eleventh century witnessed important and 
far-reaching political changes in Yucatan. Chichen Itza (founded 
long before) was reoccupied, and about this time the cities of 
Uxmal and Mayapan seem to have been founded. In the year 1000 
these three cities formed a confederacy in which each was to share 
equally in the government of the country. Under the peaceful con- 
ditions which followed the formation of this confederacy, for the 
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next two hundred years the arts blossomed forth anew. When 
these and other cities were in their prime, the country must have 
been one great beehive of activity, for only a large population could 
have left remains so extensive. 

This era of universal peace was abruptly terminated about 
1200 A.D. Ci\’il war broke out between the cities of Chichen Itza 
and Mayapan. The leader of IMayapan called to his aid the Mexi- 
can Toltecs, who had settlements in Tabasco, and utterly routed 
his opponent. There is strong evidence that Mayapan became the 
most important city in the land. It is not improbable that Chichen 
Itza was turned over to the Mexican alhes, perhaps in recognition 
of their timely assistance. It is certain that sometime during its 
history Chichen Itza came under a strong Toltec influence. Several 
groups of buildings show in their architecture and bas-rehefs that 
they were undoubtedly inspired by foreign rather than by Maya 
ideals. 

According to Spanish historians, the fourteenth century was 
characterized by increasing arrogance and oppression on the part 
of the rulers of Mayapan, who found it necessary to surround them- 
selves with Mexican allies in order to keep the rising discontent of 
their subjects in check. This unrest finally reached its culmination 
about the middle of the fifteenth century, when the Maya nobility, 
unable longer to endure such tyranny, banded themselves together 
under the leadership of the lord of Cxmal, sacked IMayapan, and 
slew its ruler. 

There can be but httle doubt that this event sounded the death 
knell of Maya civilization. With the destruction of Mayapan, the 
country split into a number of warring factions. Soon the land was 
rent with strife. Presently, to the horrors of civil war were added 
those of famine and pestilence, each of which visited the peninsula 
in turn, carrying off great numbers of people. 

This, briefly, is the history of Yucatan up to the arrival of the 
Spaniards. 

Post-Columbian History. In 1502, on the fourth and last voyage 
of Columbus, when the expedition was in the Gulf of Honduras, an 
Indian canoe was encountered which had probably put out from 
the shores of Yucatan. In 1511, a ship was wrecked on the coast 
of Yucatan. Geronimo de Aguilar and Gonzalo Guerrero survived, 
and later Aguilar became an interpreter for Cortes. In 1517, Fran- 
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cisco de Cordoba landed the first Spanish expedition on the shores 
of Yucatan. The natives were so hostile, however, that he returned 
to Cuba, having accomplished little more than the discovery of the 
country. In the following year, Juan de Grijalva descended on the 
peninsula, but he, too, met with so determined a resistance that he 
sailed away, having gained httle more than hard knocks for his 
pains. In the next year (1519), Hernando Cortes landed on the 
northeast coast, but reembarked in a few days for Mexico, again 
leaving the courageous natives to themselves. In 1526, Francisco 
Montejo, having been granted the title of Adelantado of Yucatan, 
set about the conquest of the country in earnest. Spinden notes 
that the number of early historical references to the IMaya Indians 
is small, partly due to the fact that the principal theatre of action 
for the Spaniards lay in the Valley of Mexico. The early lack of 
interest of the Spaniards in Yucatan was probably contingent on 
the fact that that peninsula had no mineral wealth to exploit as 
had Mexico proper. 

Montejo sailed with three ships and five hundred men for Yuca- 
tan. He first landed on the island of Cozumel, but soon proceeded 
to the mainland and took formal possession in the name of the 
King of Spain. This empty ceremony soon proved to be but the 
prelude to a sanguinary struggle, which broke out almost immedi- 
ately and continued with extraordinary ferocity for many years, 
the Maya fighting desperately in defense of their homes. It was 
not until fourteen years later, in 1541, that the Spaniards, having 
defeated a coalition of Maya chieftains near the city of Ichcanizi- 
hoo, finally brought the conquest to a close and accomplished the 
pacification of the country. With this event ends the independent 
history of the Maya. 

There was no large attempt made at Christianizing the natives 
until the year 1546, when one hundred and fifty missionaries were 
sent over from Spain. Villalpando settled at about this time at 
Campeche, where he founded a convent, and later at IMerida, where 
another convent was established. 

In the year 1548 the province of Yucatan was made subject to 
Mexico. 

About 1551 Diego de Landa was sent to Yucatan as a mission- 
ary. He later was made Bishop of Merida. His account of the cus- 
toms and ceremonies of the natives at the time of the Conquest is 
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the best that we possess. Bernal Diaz del Castillo, a companion of 
Cortes, is another historian who wrote in this century. 

The first half of the seventeenth century is marked by the num- 
ber of Spaniards who visited Yucatan and the country to the south. 
Many of these men came to Yucatan and Tabasco as missionaries. 
Diego Lopez de Cogolludo, a Spanish Franciscan, spent the second 
quarter of the century in Yucatan. His Historia de Yucatan is the 
best authority on the early history of the country down to 1655. 
The best of the more recent books is one written by a native of 
Yucatan, Don Juan F. Mohna y Solis, Historia del descubrimiento 
y conquista de Yucatan con una resena de la historia antigua. 

It is interesting to note that Montejo, in his conquest, had suc- 
ceeded in estabhshing Spanish rule over barely one haK of the 
peninsula. The eastern and southern parts of the peninsula were 
not conquered. The terrible War of the Castes was precipitated by 
the sending of several shiploads of Maya Indians to Cuba as slaves. 
This war broke out in 1848 and resulted in abandonment by White 
landowners of much of eastern and central Yucatan. A nominal 
treaty of peace was concluded in 1853, but those parts afterwards 
pacified were never able to retrieve the earher prosperity. Quin- 
tana Roo was separated from the state of Yucatan in 1902 and 
received a territorial government under the immediate supervision 
of the national executive. Practical independence has always been 
maintained by the Indians of this region, and their unfriendliness 
has retarded thorough exploration of the area. 

Population: General. The total population of the state of 
Yucatan was given, in the official census of 1910, as 339,613; in 
the official census of 1921, as 345,991. The statistical sample which 
serves for discussion in this paper comes from this total population, 
but concerns only adults. 

Spinden (1928) remarks that the increase in population for aU 
Mexico since the 1803 estimate of Humboldt is about one hundred 
and fifty per cent. The Indian part of the total Ale.xican popula- 
tion seems to have held its own or perhaps to have gained, if we 
eliminate immigrants. The Maya territory, Spinden states, in the 
peninsula of Yucatan, is an exception to the general advance. 
Humboldt, about 1803, gives the population of the pohtical district 
of Merida (which seems to have included Campeche) as 465,800 
and that of Valladohd as 476,400, making a total of 942,200 for the 
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Mexican part of the peninsula. This may have been an overesti- 
mate, but a very great falling off resulted from the War of the 
Castes. Official figures for 1921 for the state of Campeche are 
76,419; for the territory of Quintana Roo, 6956. These, therefore, 
plus the population of Yucatan above given, make the 1921 census 
for the Mexican part of the peninsula 429,366. 

Spinden (1928) makes a “conservative minimum estimate of 
26,000,000 for the red race at the present time. The chronological 
evidence indicates the greatest aboriginal population of America 
about 1200 A.D., this being a halcyon epoch of far-flung trade at the 
maximum expansion of wetland cultures. The numbers of the red 
race at that time may then have amounted to two or three times 
the present numbers, or say 50,000,000 to 75,000,000 souls.” Yuca- 
tan was of course participating in this period of florescence. It is 
evident, therefore, that the Maya branch of the aboriginal Ameri- 
can race has declined greatly in numbers since a.d. 1200, when its 
culture was at its peak. 

Population: the Spanish Element. Estimates of the numbers of 
pure- or mixed-blood Mayas at any period since the Conquest are 
worthless. We may be certain, however, that race mixture has been 
prevalent in Yucatan since the days of the conquest. In this con- 
nection it is interesting that Stephens (1843, Vol. I, p. 350) notes 
that in the village of Nohcacab, near the ruins of Kabah, “the 
most backward and thoroughly Indian of any village we had 
visited, many of the white people could not speak Spanish, and the 
conversation was almost exclusively in the Maya language.” 

Since Spain is not a racially homogeneous nation, it is important 
to know from what part of Spain the majority of Spanish emigrants 
to Mexico came. We have been told that most of the emigration 
from Spain to INIexico has been from the central and southern parts 
of the former country. Accurate information on this point seems 
hard to get. We have, however, in the writings of one of Cortes’ 
captains (see bibhography under Diaz del Castillo) a chapter which 
states the places of origin in Spain of some of the captains and 
soldiers of Cortes. Bernal Diaz del Castillo accompanied Cortes 
through the latter’s adventures in the New World and devotes the 
chapter above mentioned of his history to interesting personal 
facts concerning various members of the companions of Cortes who 
were engaged in the conquest of Mexico. As to the Spanish and 
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It is of course a small sample that Diaz gives considering that 
there were many more than ninety-two men in Cortes’ expedition. 
But the historian has given us unique data, and we should thank 
rather than criticize him. He himself came from Valladolid. Since 
the largest proportion of the men mentioned came from that part 
of Spain, it may be said that Diaz knew more of the men from that 
part of the country, or wished his portion of Spain to appear as the 
land of the conquerors of the New' World. Such a Hew is unchari- 
table to say the least. 

It does not follow, furthermore, that the proHnces that gave 
birth to the conqiiistadores were the same provinces that later sent 
emigrants to the New World. Yet in Diaz’ data we have at least 
a rough index of the kind of Spaniard who came to the New' World 
(and incidentally to Yucatan), and who w'as one of the parties in- 
volved in the race mixture that took place there. 

A glance at the table and the map prepared from Diaz’ data 
show's that the western half of Spain and also Portugal furnished 
the great majority of the adventurers listed by the historian. More 
came from the region of Spain termed by Oloriz (see Barras, 1925) 
“Castellana Superior” than from any other district. The impor- 
tance of this knowdedge lies in the fact that a fair cross section of 
the various Spanish types is represented in Diaz’ group (Plate 3). 

Aranzadi and Hoyos Sainz (1894a) teU us that “blue eyes cross 
Spain like a slanting ridge (from Vizcaya to Portugal) over a coat 
of arms, the upper left field representing the chestnut-brown, the 
lower right field the honey-colored, eye. Leptorrhiny, in the form 
of “aristocratic,” Basque-hke, or Old Castilian noses — or large, 
long noses, tends to be associated with the blue eyes. The Arab 
nose is an eagle nose, and the honey-colored and gray-brow'n eyes, 
of African origin, belong with mesorrhine and strongly dolicho- 
cephalic skulls. The gray-blue eyes north of the blues certainly 
contain a strong chestnut-brow'n influence which show's European 
(and Asiatic) relations.” 

If one accepts the statements of Aranzadi and Hoyos Sainz and 
the conclusions drawm from Diaz’ data, it seems hkely that all the 
various racial elements that make up the Spanish nation contrib- 
uted to the Spanish emigration to the New' World and conse- 
quently to the White side of the mixture of races. Thus, although 
dark eyes and hair characterize a large part of the Spanish popu- 
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lation, depths of color of eyes and hair comparable to those of the 
Indians are not to be expected, for the Aranzadi and Hoyos Sainz 
classification of dark eyes includes such colors as black, dark chest- 
nut, dark gray, and dark honey-colored. Such eye colors are found 
in the Andalucias and in northwest and northeast Spain in propor- 
tions of the population ranging from eighty per cent to eighty-six 
per cent. On the other hand, the Basque provinces and Navarra, 
with Aragonesa, are reported by Aranzadi and Hoyos Sainz as 
having about thirty-five per cent of blue or gray-blue eyes; south- 
eastern Castellana Superior and northern Castellana Inferior as 
having twenty-one per cent; and Caceres and Badajos as ha\dng 
about fifteen per cent. 

It may be concluded, then, that all the various racial elements of 
the Spanish nation were involved in the race mixture with Indians 
that took place after discovery of the New World. 

THE PROBLEM 

One series of eight hundred and eighty men and another of six 
hundred and ninety-four women of the hemp plantations, towns, 
and cities of Yucatan have served as subjects for a somatological 
investigation, the data of which form the material of this mono- 
graph. These men and women represent the progeny of crosses 
between the indigenous Maya population and White conquerors 
and immigrants. The mixture has continued over a period of some 
three hundred and fifty years. The Whites have been for the most 
part of Spanish nationality. The Indian participants have always 
been numerically predominant. In comparative isolation these 
two stocks (and practically no others) have interbred during a 
sufficiently long period of time to have produced a great many of 
the various types possible. 

The opportunity for study of race mixture presented by the 
Maya-White cross is unique in some ways. In all parts of the 
world race mixture has occurred, but the student of physical an- 
thropology usually encounters certain obstacles in attempting to 
study the phenomena of miscegenation. These are specifically; 
(1) the difficulty of analyzing mixtures which have taken place be- 
tween secondary or derived races; (2) lack of geographical isolation, 
involving the addition of new racial or environmental factors sub- 
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sequent to the primary cross. In the case of the Yucatecans, the 
White group is itself the result of race mixture, but between White 
sub-races which are all distinctly different from the ilaya group. 

Before considering the particular problem of Maya-White mix- 
ture, it will be necessary to set forth certain existing conditions 
that affect the approach and method of solution of any investiga- 
tion of race mixture. 

There are differences among men in size of body and body parts. 
Two kinds of factors operate to effect these differences: racial or 
hereditary, and environmental ones, such as nutrition and disease. 
Where the effect of one kind of factor ceases and the other begins, 
it is often difficult to determine. Indicial or proportional differ- 
ences are racially important ; yet, since they are calculated from ex- 
pressions of size, they are not free from certain environmental 
effects. Environment affects to greater or less extent every human 
individual, and races are collections of such indi\dduals. 

What parts of the individual does the environment affect? Are 
all organs and tissues equally influenced by a given environmental 
factor? After consideration of a large number of environmental 
factors, does there remain a single part, organ, or tissue that has 
not been markedly affected? In the present state of our knowledge, 
such questions can not be answered with certainty, and an open 
mind must be maintained. 

Following the discoveries of Pasteur, the medical profession, in 
its study of the human body and its affections, has devoted itself 
almost exclusively to the investigation of environmental causes 
and effects. As the result of this line of attack upon the nature of 
disease, medicine has made remarkable progress. Likewise, stu- 
dents of man’s social life have demonstrated the great part that 
environment plays in that field. In the face of these great contri- 
butions to our knowledge of human life, certain over-zealous indi- 
viduals have nevertheless made iU-advised statements regarding 
the influence of heredity on man, and in consequence have brought 
down upon themselves and unfortunately also upon their more cau- 
tious co-workers a certain degree of distrust of the claims made for 
the importance of the hereditary factor. 

It is unfortunate, too, that some of the students of race seem at 
times to have forgotten what they were studying, and have intro- 
duced confusion into the biological definition by indicating na- 
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tional, linguistic, religious, and geographical “races.” Today in- 
vestigators are adhering more strictly to the biological conception 
of race. With this more general realization that race is a biological 
term has come an appreciation of the fact that the relation of man 
to his heredity and to his environment is very complicated. With 
it has come the conclusion that a great deal will have to be learned 
before the problems that arise can be thoroughly understood. It is 
certain, however, that some human traits are less susceptible to 
ordinary environmental influences than others. Such non-adaptive 
traits appear generation after generation, relatively unchanged, 
unless there is mixture with another race. This provision concern- 
ing miscegenation brings us to another important consideration. 

A widely prevalent feehng today is that there is httle utility in 
the study of race. The protagonists of this view state correctly 
that race mixture has continued at least throughout the historical 
period and is going on now; therefore, pure races as entities are non- 
existent. Draper (1924, p. 36) says, “It may weU be that the con- 
ception of race as we have so far held it is no longer tenable on ac- 
count of the almost universal admixture which modern means of 
transportation have brought about. The increasing facilities for 
migratory movements during the last hundred years have forever 
shattered the biologic isolation of the subspecies of man.” It is 
the contention of this monograph that such a view as Draper’s too 
readily abandons hope of a way out of the difficulties involved in 
the study of race mixture. If there are traits relatively unaffected 
by environment, those traits must be non-functional or relatively 
so. These comparatively useless traits are then inherited according 
to genetic laws. If the characteristics of this kind that are found in 
the parent races are known, genetic principles can be apphed to 
the study of the offspring and the investigator can deal, not with 
what appears to be a “melting pot,” but with groups segregated 
according to the laws of genetics and according to an acceptable 
definition of race. The following definition of the term “race”, by 
Hooton (1926), has been selected as the best so far proposed: “A 
race is a great division of mankind, the members of which, though 
individually varying, are characterized as a group by a certain 
combination of morphological and metrical features, principally 
non-adaptive, which have been derived from their common de- 
scent.” 
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How these segregated groups can be derived from a seemingly 
inextricable melange is one of the important problems of this 
monograph. The shortness of the memory of man and the well- 
known inadequacy of his systems of recording births prevent in 
most cases the availability of rehable genealogical data. It is 
mainly for this reason that, when racial data are derived, skeptics 
express such views as that of Draper quoted above. 

Granted that it is possible to give a racial designation to any 
individual, of what value is that to humanity? As for contribu- 
tions to human well-being, it is admitted that in comparison with 
the students of environment in medicine (such as the bacteriologist 
and the immunologist, who by the study of pathogenic organisms 
have kept us or made us well) and with the student of nutrition 
(who has demonstrated how to free us of such diseases as rickets, 
scurvy, and pellagra), the student of race has so far contributed 
little. The study of environment has proved its utihtarian impor- 
tance in the immediate, pressing problems of man. The study of 
race has not thus far demonstrated its practical use, partly be- 
cause the laws it seeks to discover are, if more fundamental, less 
obvious and less susceptible to experimental test in man, and partly 
because the investigators of the attributes of race have in the past 
been misled into investigating the attributes of something else than 
race. Racial attributes will not be discovered if national or lin- 
guistic groups are studied in place of those biologically defined. 

It is the contention of this monograph that no group but the 
biologic one can serve for an inquiry into racial characters and that 
no worthwhile data on racial attributes can be secured in the ab- 
sence of a reliable technique for the isolation of racial types. It is 
fatuous to attempt a study of the varying mental or physical ca- 
pacities of races when the investigator has neither a clear concep- 
tion of what races are, nor any reliable methods of separating 
heterogeneous populations into racial types. 

The object of this study is to demonstrate the 'practicability of re- 
solving a racially mixed and heterogeneous population into signifi- 
cantly differing subgroups which present a uniformity of physical 
characters, adaptive and non-adaptive, sufficient to justify the con- 
clusion that relatively pure racial types have been distinguished. 
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SORTIXG: ITS TECHXIQUE AND THE THEORA' OF ITS 
APPLICATION TO THE STUDY OF RACE MIXTURE 

Apparatus and Technique. Race sj^stematists in the past have 
been inclined to link the varieties of mankind with certain areas of 
the earth’s surface, with nations, languages, and religions. They 
have assigned in certain cases a racial designation to some geo- 
graphical or linguistic unit in spite of the obvious physical diversity 
of its population. The authors of these unnatural classifications 
have eventually found their systems involved in serious difficulties. 
Today no anthropologist should define a race on other criteria than 
physical ones nor should risk the definition of a subgroup by em- 
ploying other sorts of criteria. 

Those investigators, on the other hand, who have tried to classify 
man according to the biological concept of race have also met with 
difficulties. In some cases they have defined a racial type in such a 
way as to exclude from their classification aU but a very few of a 
population assumed to be relatively homogeneous from the physi- 
cal viewpoint. The systematist who classifies by the use of a single 
criterion, such as cephalic index, pigmentation, hair form, or facial 
angle, often finds that he has separated a complex group into sub- 
groups which do not agree with his commonsense ideas as to their 
racial identification. The use of several or many characters in 
analyzing a mixed population undoubtedly offers the best approach 
to the discovery of the various types in the group. The principle 
of sorting for “a certain combination of morphological features, 
principally non-adaptive” is certainly correct if we adhere to the 
definition of race already quoted from Hooton. But if several 
criteria are regularly used for classification, the mechanical diffi- 
culties of such sorting by hand suddenly loom up as almost in- 
superable, and the investigator becomes lost in a complex maze. 
The method is correct but the mechanical difficulties must be over- 
come. 

The difficulties involved in sorting can be overcome by use of 
machines of the type of Hollerith or of Powers. Sorting is their 
prime function. In the sorting done for the Yucatecan male series, 
a homemade sorter was used. A brief description of it and its 
method of functioning follows: 

Stiff IManila cards, thirteen by nineteen inches, were perforated 
by machine in the manner of a candy punch board, with holes 
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arrayed in forty columns of twenty-five holes each (Plate 4). 
The work was done with such mechanical precision that when a 
large number of the perforated cards are superimposed and held 
up to the light, each hole is as clearly defined as it is in a single card. 
Each hole on each card was designated by a printed number. 

The use of such an apparatus for sorting may be explained in a 
simple manner by taking a very few physical traits as the criteria 
of group selection. Let us define the racial or subracial group 
which we want to segregate as being characterized by (1) straight 
hair, (2) black hair, (3) high-bridged (-f + and -|--|-+) noses, and 
(4) prominent (+4- and -f + -h) malars. In the case of hair form, 
there are, according to the classification used, six possibilities of 
subcategories in this single trait : straight, low waves, deep waves, 
curly, frizzly, woolly. Therefore, six cards are necessary; one for 
each subcategory of the trait; the cards are properly designated. 
Next the data from the original field notes are transferred to the 
six cards. Guided by the data blanks, the investigator covers with 
an adhesive tab hole Number One on the card for straight hair, if 
data sheet Number One shows that individual to have straight 
hair. If the data sheet for individual Number Two shows him to 
possess curly hair, hole Number Two is covered on the card for 
curly hair, and so on through the list for each individual and for 
each desired trait. When he has finished, the investigator is able to 
see on any one of the six cards what individuals are characterized 
by the trait category represented by that card. If the investigator 
superimposes all the category cards for one trait, and holds them 
to the light, it is ob\’ious that rays cannot penetrate at the site of 
a single hole. This is so because all the holes have been accounted 
for and are therefore covered. If he wishes to know what indi- 
viduals have wavy hair (both low and deep waves), he has two 
options: (1) he can look directly for covered holes on the cards for 
low and deep waves, or (2) he can remove the two cards for low 
and deep waves from the total stack of hair-form cards, and by 
holding this incomplete stack to the light he is able to see through 
the same holes which are covered on the cards removed from the 
stack. 

This negative demonstration of a positive fact can be carried out 
for groups of traits as well as for a single trait. Therefore, if one 
returns to the problem formulated on the preceding page — namely, 
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to determine what individuals of a group are characterized by 
having (1) straight hair, (2) black hair, (3) + + and + + + heights 
of nasal bridge, and (4) + + and + + + malar prominence, one 
proceeds by laying aside from each stack of trait-category cards 
all cards representing those trait categories for which one wishes to 
sort. One then superimposes the remaining cards, holds the stack 
up to the hght, and is able to identify by hghted holes the indi- 
viduals who meet the stipulated requirements. 

In this way multiple combinations of morphological features and 
metric features may be sorted out with absolute precision and with 
comparative ease. 

THEORY OF SORTING IN RACE MIXTURE: GENERAL 

With a suitable sorting mechanism available, and the necessary 
data at hand, how does one proceed in resohnng a racially mixed 
and heterogeneous population into truly racial subgroups? It is 
of course desired to break up the heterogeneous sample of Yuca- 
tecans who represent a variety of grades of mixture between Maya 
Indians and Spanish, into groups representing some of these grades. 

What criteria shall be used in the sorting? It is unnecessary to 
say that upon the careful choice of the criteria depends the validity 
of the sorted groups. The belief in the usefulness of a sorting 
method for the purpose of separating into racial subgroups the 
heterogeneous progeny of a mi.xture that has occurred between 
primary races of mankind is based upon the convictions of Hooton 
concerning the distinction between adaptive and non-adaptive 
characters of man. It will be well to quote freely from Dr. Hooton’s 
article concerning this subject (Hooton, 1926) : 

If race implies the common possession of certain variations as a result of the 
same ancestry, significant racial criteria should be based principally upon non- 
adaptive bodily characters. No bodily characters are absolutely unmodifiable, 
but certain organs are more or less stabilized in their functions, and the less 
important these functions are, the greater is the probability of hereditary vari- 
ations manifesting themselves unimpeded and unmodified in such organs. 
Heredity runs riot in indifferent variations and atrophied organs. The very 
insignificance of certain features, such as the form of the hair or the thickness 
of the lips, insures their hereditary transmission in the absence of selected 
adaptive modifications that have survival value. The human foot, on the con- 
trary, is rigorously adapted and modified for support and locomotion in all 
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varieties of man, and the practically identical requirements of a functional 
nature tend to obscure and obliterate any racial variations which may have 
existed or to subordinate them to such variations as may be consequent upon 
the habits of going barefoot or shod. 

I. I regard the following bodily characters as mainly non-adaptive vari- 
ations: the form, color and quantity of the hair, and its distribution in tracts; 
the color of the eyes and the form of the eyehd skin-folds; the form of the nasal 
cartilages; the form of the hps and of the external ear, the prominence of the 
chin; the breadth of the head relative to its length; the length of the face; the 
sutural patterns, the presence or absence of a postglenoid tubercle and a 
phaiyngeal fossa or tubercle, prognathism, the form of the incisor teeth; the 
form of the vertebral border of the scapula, the presence or absence of a supra- 
condyloid process or foramen of the humerus, the length of the forearm relative 
to the arm; the degree of bowing of the radius and ulna; the length of the leg 
relative to the thigh. This list is not, of course, exhaustive. Manj^ of the 
features enumerated above, and perhaps aU of them, may be functionally mod- 
ified, if the need for such modification arises. For example, the breadth of cer- 
tain Eskimo skulls appears to have been constricted by the hypertrophy of the 
temporal muscles. Usually, these characters, however, show no apparent re- 
lationship to function, and seem to maintain themselves by the inertia of 
heredity, occurring sometimes as individual or family variations, and sometimes 
more widely distributed in racial stocks. 

II. Another group of bodily characters includes those the distinctive vari- 
ations of which may have originated in functional modifications, but which 
have become so stabilized as to persist in certain stocks even in contravention 
of their original function. These may' also be utilized as racial criteria, subject 
to a precaution, viz., that they' may be remodified in an opposite direction. 
Among these are pigmentation of the skin, breadth of the face, height and 
breadth of the nose, size and prominence of the malars, shape and proportions 
of the hard palate, height of the head, volume of the brain, proportions of the 
thorax, relative length of the lower extremities, relative length and angle of 
inclination of the heel-bone and size and development of the calf muscles. 

III. Features that seem easily modifiable in the individual and in the group 
through the action of environmental factors, and especially by quality' of nu- 
trition, diet, gait and exercise, cannot be trusted as criteria of race, except in 
the absence of evidence for the operation of such environmental causes. These 
include stature, weight, length of the upper extremity', proportions of the hand, 
most variations of the bones of the arm, degree of lumbar curvature and pelvic 
inchnation, most of the variations in the long bones of the lower extremity, 
including femoral torsion, bowing, pilaster, platymeria, varia+ions of the ar- 
ticular surfaces of the tibia and of the shajje of the tibial shaft. 

What are some of the characteristics of such non-adaptive vari- 
ations? It is interesting to note that of a considerable number of 
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traits offered as relatively non-adaptive, a very great proportion 
refer to characteristics of the head, as opposed to other body parts. 
It is also noteworthy that most of these head characters are non- 
mensurable, at least with techniques now in vogue. 

With the use of sorting methods, in which there must be several 
categories for each trait, or several class intervals for each measure- 
ment, traits or observations are much more easily graded into cate- 
gories than are continuously distributed measurements or indices. 
For example, the grades of cephalic index have been expressed by 
the terms dolicho-, meso-, and brachycephahc. The exact place in 
the continuous distribution where a head ceases to be dohcho- and 
becomes mesocephaUc has not always been agreed upon. When a 
choice for such a point is made, that choice is conscious and perhaps 
a reasoned one. 

If instead of cephalic index, the categories of hair form are the 
objects of designation, it seems likely that several observers are 
more apt to agree than in the former case. No conscious decision 
as to whether the hair is straight, wa^y, curly, frizzly, or woolly is 
made by the practised observer; rather the verdict is thrust upon 
him and the judgment is mechanical. It is true that in the judg- 
ment of hair color or eye color, a distinction made between dark 
brown and light brown is arbitrary. In such a case, as in the case 
of hair form, convenient categories are ready-made for the sorter. 
In the case of color, as with cephalic index, there are intergrades. 
The distribution for hair color, as well as for cephalic index, is con- 
tinuous. But the mechanical judgment of the competent observer 
is certainly more exact as to color than it would be in estimation of 
linear measurements or indicial values. The estimation of color 
values by the sense of sight makes colors of objects for practical 
purposes almost qualitative, even though the observer knows that 
the distribution is continuous. 

It goes without saving that subjective observations involving 
judgment of color and estimation of the relative prominence or 
degree of development of a facial feature are less desirable for com- 
parative purposes than are objective measurements of the same 
traits. Undoubtedly many traits which are now recorded as sub- 
jective observations will some day (and it is hoped, soon) be meas- 
ured mechanically and may be recorded without the stigma of 
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personal bias which is frequently attached to subjective observa- 
tions. Adequate mechanical methods of this kind were not avail- 
able to the author for the study of the Y'ucatecans. Consequently, 
subjective observations of many important facial features were 
made. Some of these observed characters are so important in racial 
diagnosis that, despite the fact that they were obtained subjec- 
tively, they cannot be disregarded or ignored as important factors 
in selection of racial subgroups. 

The characters to be used in sorting subgroups from the hetero- 
geneous general group should differ in their exhibition in the two 
parent races; the characters should be non-adaptive or relatively 
so and therefore governed to a much greater degree by heredity 
than by environment; the characters should be those which show 
evidence of linkage with certain traits, mensurable or non-men- 
surable, which in numerous studies have been found to vary defi- 
nitely with race. 

A fairly large number of such traits are available for the purpose 
in mind. Not all can be chosen. One investigator may use one 
group, another worker another group of traits. But it seems hkely 
that if the traits chosen fulfil the above requirements, and a fair 
number of important characters are used, the groups selected in 
either case will exhibit in general the same sort of gradation from 
one parent group to the other. It is obvious that the group of 
characters finally selected for subdivision of the heterogeneous 
series of Yucatecans are not the only characters that can be used 
for that purpose. The criteria used represent one of several w’ays 
in which the sorting could be done, and the racial subgroups so 
delimited represent one particular apphcation of the general 
method of statistical treatment of a miscegenetic population ad- 
vanced in this monograph. 

One of the measures of the suitabihty of an observational trait 
for racial sorting is the amount of linkage that exists between it and 
other characters known to vary to some extent with race. The 
first work done in such a search for suitable criteria consisted in 
sorting the numerically expressed quantities in the Yucatecan data 
of stature, head length, head breadth, bizygomatic diameter, and 
cephahc index with reference to the following non-mensurable and 
relatively non-adaptive characters of the Yucatecans: 
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Hair form Form of nasal profile 

Hair texture Amount of chin prominence 

Amount of beard Form of nasal mngs 

Hair color Form of eye-folds 

Eye color Amount of nostril HsibOity — frontal 

Skin color Amount of nostril visibility — lateral 

Presence or absence of freckles Amount of nasal tip depression 

All of these traits pertain to the head or face. They are all rela- 
tively functionless, therefore relatively non-adaptive. Many of 
them have been used before as criteria in racial classification and 
others could have been added to the hst. The above traits were 
chosen, however, as important among the relatively non-adaptive 
characters. 

No one will dispute that there are racial differences in stature, 
head length, head breadth, bizygomatic diameter, and cephaHc 
mdex. There are also, as is well known, racial differences in the 
expression of the fourteen traits above enumerated. What rela- 
tions exist between these quantitative and qualitative characters, 
so far as the Yucatecan data are concerned? Is it expected in this 
particular case of race mixture that the straight hair of the Indian 
will be highly associated with the Indian’s small stature? Is it an- 
ticipated that straight hair will be as strongly linked with broad 
bizygomatic diameter as with short stature? Is it probable that 
the typically Indian blackness of hair will be as highly correlated 
with the Indian’s small stature as the equally typical straightness 
of hair? Before a combination of characters is chosen as typical of 
Maya Indians, or of Whites, it will be necessary to seek answers to 
the proposed questions, and to test individually the degree of asso- 
ciation that exists between each of the fourteen descriptive traits 
and the five mensurable characters. Table 2 shows the results of 
such an examination. 

Explanation. If one looks at the first square of the table repre- 
senting the stature of individuals having straight hair form, one 
sees the expression “ — 7.” This means that the mean stature of 
the subgroup of individuals having straight hair is less than the 
mean stature of the group as a whole of persons undifferentiated as 
to hair form by a difference (between the means) which is more than 
seven times the probable error of the difference between the means.^ 

t Pearson (1906) gives the probable error of the difference in type of the general sample and 
the sub-sample as: 
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Goring (1913, p. 33) states: 

If the differences between the results compared are not greater than the 
probable error of these results, such differences may be regarded as insignifi- 
cant; if the difference is not greater than twice the probable error, it may be 
regarded as probably insignificant; and if it is not greater than three times the 
probable error, it may be regarded as possibly insignificant. On the other hand, 
if any difference found is greater than three times the probable error, it is 
reasonable to assume that that difference is due to some definite influence over 
and above those causes which are inherent in the sampling process, for such 
cases will account for this amount of difference only once in 23 samplings. 


There are in Table 2 data which show the distribution of certain 
traits within the general series, as may be seen from the relative 
numbers of the grades of the traits. An examination from this 
viewpoint is interesting in itself. 

At present, however, it is of greater interest to see what signifi- 
cant differences from the means of the series as a whole occur, after 
categories of observational traits have been used singly to group 
their associated metrical characters. It is also important at this 
time to determine in what direction those mean differences show 
themselves. Only those differences will be considered as truly sig- 
nificant which are more than three times the probable error of the 
difference between the means of the whole group and any subgroup. 

Examination of Table 2 demonstrates that there is good reason 
to believe that straight-haired people of the unselected group are 
shorter in stature, have shorter heads, and because of the latter 
fact, have higher cephalic indices. The converse is true for the 
other hair forms. Coarse hair, hkewise, selects shorter heads and 
medium, longer. In the case of beard, it is noteworthy that beard- 
less and scantily bearded individuals are smaller in breadth as well 
as in length diameters, while the more heavily bearded are larger 
in the same measurements. The. obvious explanation of such a 
finding is that there is superimposed upon the racial difference an 
age effect. If beard amount is to be used as a differential racial 
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TABLE 2. MEANS OF SLTBGROUPS CLASSIFIED BY MORPHOLOGICAL 
FEATURES IN TERMS OF DIFFERENCES FROM TOTAL MEANS 
DIVIDED BY PROBABLE ERRORS OF SUCH DIFFERENCES 

AIales 



No. 

Stature 

Head 

length 

Head 

breadth 

Bizygo- 

matic 

Cephali 

Hair Form 

Straight 

633 

-7 

- 6 



4-4 

Low waves . . . 

32 



-2 


-2 

Deep waves . . 

170 

+6 

+5 




Curlv 

37 

■r3 

+4 



-4 

Frizzlv 

1 






Haib Texture 

Coarse 

781 


-4 




Medium 

92 

4-2 

+3 

4-2 



Beard 

0 

49 

-5 

-4 


-3 

+3 

Sin 

542 

-4 

-5 

-2 

-2 

4-2 

+ 

181 

+6 

-1-6 


4-4 

-2 

++, +++ . . . 

58 


+3 


•• 

-3 

Hair Color 

Black 

789 






Dark brown , . . 

80 

+3 

4-2 




Other 

4 






Eye Color 

Black 

459 

“5 





Dark brown 

251 

+2 





Light brown . . 

97 






Green-brown . . 

46 





-2 

Blue-brown , . 

15 


4-3 



-2 

Other 

5 






Skin Color (Yon 
White, 10, 11 . . 

Luschan Scale) 
10 


4-2 




12, 13, 1-t . . 

68 

+i 

4-3 


-2 

—'2 

15 

44 






10 

41 

+2 

4-2 



“2 

17, IS 

38 






19, 20 .... 

232 






21, 22 

380 

-4 

-2 




23, 21, 25 

60 




4-4 
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FRECKliS 


No. 

Stature 

Head 

length 

Head 

breadth 

Bizygo- 

matic 

Cephalic 

index 

0 


665 






sm 


117 


-rS 



—2 

+ 


47 

-i-3 

_2 




++, +++ 


18 





-2 

Mass 1 


26 






X.ts.tL Profile 

Convex 


671 



-3 



Concavo-convex . . . 


89 



"tS 

+2 


Straight 


100 



-4-2 



Concave 


13 




—2 


Chin Prominence 

sm 


212 

-4 

-6 

—2 


+3 

+ 


305 

-3 

-3 

—2 

—2 


++ 


346 

+3 

-f-8 

“T— 4 


—2 

+ + ~r 


10 






N.tsAL Wings 

Compressed 


37 



-2 

—2 

-4 

Medium 


260 



-3 

-2 


Flaring 


576 

-4 


-rS 

+3 


Ete-Folds 

Mongoloid 


12 






Epicanthic 


478 

—5 

-7 

-3 

—2 

—2 

No fold 


341 

+4 

-i-6 




E.xternal 


42 

-i-2 

-ri 




Nostrils — Front.vl 
0 

ViSIBILITT 

9 






sm 


122 

-1-3 

+2 



-~2 

+ 


341 



•+2 


+2 

++ 


339 






++-i- 


62 






Nostrils ■ — Lateh.xl 
0 

Visibility 

2 






sm 


SO 

-F3 





-)- 


332 


+3 

+2 



++ 


381 

-2 


-2 



-1-++ 


78 

•• 


•• 



Nasal Tip Depression 
Depression ++, +++ . 

463 


—5 




Depression sm, + . 


298 


-ts 



-3 

Horizontal 


10 

. 





Elevation sm, -f . . 


95 



+4 

d-2 


Elevation ++, + + 

+ . 

7 







1 JtXass freckling refers to n class of cases in wliicli the cheeks show an area of deeper pig* 
mentation than that of the surrounding skin, the deeper coloring being the brown of ordinary 
freckling. Discrete spots resembling freckles do not appear. 
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factor, the age complication must be remembered and care should 
be taken that selection is being made for race, not for youth. 

It seems clear that the few dark-brown-haired individuals are 
taller than the remainder of the series and that certain of the 
hghter-eyed are longer-headed, while the stature of the black-eyed 
is less. In the same way, hghter skin color seems hnked with taller 
statures and longer heads, and darker, with shorter lengths. There 
is also evidence that the darker-skinned tend to have broader 
cheek bones. Freckling is associated with greater stature and head 
length. 

The data on nasal profile do not teU much that is helpful; convex, 
concavo-convex, and straight noses occur in both Whites and In- 
dians. In regard to head breadth, convex noses are associated with 
narrower, and concavo-convex noses with broader heads. Chin 
prominence ^ tells an entirely different story; less prominent chins 
belong to individuals having lesser lengths, the more prominent 
chins to individuals ha\’ing greater lengths and greater head 
breadths. In other words, the latter are larger people. There is no 
reason to beheve that age here exerts such an influence as seen in 
the case of beard amount. The characteristic feature of the retreat- 
ing chin (exaggerated to the eye to some extent, probably by prom- 
inence of the hps) is easily recognized in ancient Maya art and seen 
very frequently in the Maya of today. 

It is to be noted in the case of such a trait as hair form, and in 
others in which age has no effect, that lengths are much more af- 
fected than breadths. In such a hybrid group, where breadths are 
less highly correlated with observ'ational traits than lengths, great 
breadths must have been, during the long period of race mixture, 
somewhat independently impressed upon the bulk of the popula- 
tion. If the heads of the population as a whole are inchned to be 
broad, no matter what the degree of mixture, variations in breadth 
can then occur and not be of great signiflcance, while greater vari- 
ations are occurring at the same time in lengths. Thus it is seen 
in the case of retreating (sm) chins that the mean of head length is 
smaller than the mean of the group as a whole, and that cephahc 
index shows in the case of sm chins a significantly higher mean 
index, in spite of the fact that there is a possibly significant de- 

1 The subjective observation on chin prominence refers to relative protrusion of the chin 
anteriorly in comparison with protrusion of the other parts of the facial profile, and especially 
of the lips and alveolar region. 
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crease in head breadth. In the case of prominent (++) chins, 
both the head length and head breadth means are significantly 
greater than the means of the unselected group. However, the 
significance of the increase of head length is much larger than that 
for head breadth (eight as compared with four times the probable 
error of the difference between the means). It is therefore not un- 
expectedly that individuals with prominent chins show a probably 
significant decrease in cephalic index. 

Indi\'iduals of the general series who show compressed nasal 
wings are taUer and have smaller cephahc indices. Those having 
medium wings possess significantly narrower heads, while the 
flaring nosed have smaller stature, and broader heads and faces. 
Correlated somewhat with the flare of nasal wings are the observa- 
tions on nostril visibihty — both frontal and lateral. The less flare 
there is, the less visibihty, and the lesser degrees of visibihty are 
hnked with taUer stature and longer heads. 

As to the data on nasal tip depression, it seems very probable 
from the numbers involved that great depression of the tip and 
great flare of nasal wings are closely associated, and, judging from 
experience, that is a relation to be expected. Experience in obser- 
vation of Yucatecans leads one to beheve that greatly depressed tips 
and flaring nasal wings both are to be found in people having marked 
visibility of the nostrils. The data from aU four types of observa- 
tions point to the same conclusions: that compressed nasal wings 
■with smaU nostril visibihty and only shght tip depression, or even 
tip elevation, go with greater size in stature and head length, 
smaUer cephahc index, and unpredictable variabihty in breadths; 
that flaring wings with great nostril visibihty and greatly depressed 
tips are found in people who are smaller in stature and in head 
length, have a possibly significant tendency toward greater cephahc 
index, and no certain selection one way or the other as to head 
breadth. 

Selection of the series according to the variety of eye folds shows 
that those with epicanthic folds are smaller people in all the dimen- 
sions considered, but the possibly significant upward de-viation of 
cephahc index suggests, as in the case of chin prominence, that the 
decrease in head length is greater than in head breadth. The indi- 
■nduals ha-vdng no folds, or external ones, are taller and have longer 
heads. 
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From inspection of Table 2 it appears that certain observed 
traits, some of which have long been used as criteria of race, can, 
acting singly, effect significant selective action on certain mensur- 
able traits, which have also been considered to vary on the average 
with race. It is not correct to say that all the black-haired people 
of the group of unselected Yucatecans in question are pure or al- 
most pure Maya Indians. It is enough at the moment to realize 
that each one of several traits has categories, which, when used 
for selection against certain measurements, actually do select 
groups whose means vary significantly from the mean of the meas- 
urement representing the unselected group. The direction of the 
variation when present is in general the same for White categories 
of traits and opposite for Indian categories. One is justified in using 
for racial selection combinations of those traits that have shown 
such definite association. 

One realizes that in making unconscious guesses as to the racial 
provenience of a man passed in the street, that his eyes take in 
more than a single trait, such as skin color; that the eyes, through 
long experience, see, besides the color of the skin, perhaps color of 
hair or color of eyes, the amount of beard, the form of the nose, 
the form of the eyelid folds. After a glance, one concludes, “There 
is a Negro.” There is no conscious use of reasoning faculties in 
making this classification; the verdict is rather thrust upon the 
observer. Furthermore, the judgment made probably tells little 
(and hkely nothing) of the subject’s cultural status, of his national 
affiliation, of his place of birth, of the language he speaks, of the 
religion he professes. Since this is so, the classification made of the 
subject’s race is truly biological, therefore truly racial. The Negro 
subject may be of Mexican nationality, may speak Spanish and 
profess the Roman Catholic faith, and not be distinguishable from 
an American Negro who speaks Enghsh and is a Baptist. 

If after collection of a series of anthropological observations and 
measurements, it is desired to assign to each individual of a group 
a racial status (reliable data on the genealogies of the subjects be- 
ing lacking, as is so often the case) why should not the investigator 
imitate the daily utihzed method of guessing at diagnosis of race 
from the composite picture that comes to his eyes? If there are 
available rather complete observational data, collected consciously 
and methodically, rather than casually; if there is at hand a sorting 
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apparatus, the student of race mixture can select subgroups char- 
acterized by various combinations of traits. Certain objections 
may be put forward against such a procedure. It may be urged 
that individual variations within biological races would invahdate 
the method; to which the author replies that the traits assumed as 
characteristic of the biological group are selected with a \dew to 
avoidance of such a number and such character of the criteria that 
in combination they would give to a person his individual appear- 
ance. Rather are the proper traits such that they create “a vague 
physical background, usually more or less obscured or overlaid by 
individual variations in single subjects, and realized best in a com- 
posite picture.”^ 

The author admits that occasional inaccurate observations may 
have been recorded for mdi\’iduals. As a result, certain individuals 
may be classified incorrectly as to the subgroup to which they be- 
long. That the author strove constantly for accuracy need not be 
said. The incidence of such inaccuracies is surely small. Occasional 
errors in classification of indi-viduals due to this factor are of little 
moment when it is considered that the vast majority of the mem- 
bers of such a subgroup undoubtedly do possess in common a num- 
ber of hereditary characteristics and that such a majority by its 
preponderance in numbers impresses its characteristics upon the 
whole subgroup. 

The principle of sorting a racially heterogeneous group into sub- 
groups having been accepted, pertinent questions immediately 
arise ; WTiat is the nature of the common tie that binds the members 
into any one subgroup? What relation do the subgroups bear to 
one another? The answers to these questions clearly depend on the 
criteria used in the sorting. The nature of the relation e.xisting 
between the members of a sorted subgroup should be, if the sub- 
groups are racial ones, a genetic relation. This is necessarily so, for 
a race is a human group characterized by “a certain combination 
of morphological and metrical features, principally non-adaptive, 
which have been derived from their common descent.” (Hooton, 1926.) 
If individuals are under examination concerning their fitness for 
membership in a fure racial group, their common descent must be 
from members of only that pure race. But if the persons being ex- 
amined are progeny of race mixture, their common descent is from 


1 Hooton, 1326. 
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members of two or more of the races which contributed to the 
mixture. In the case of the Yucatecans, only twm races were to 
any extent involved in the miscegenation — (Alaya) Indians and 
(Spanish) Whites. 

Herskovits, in his interesting study, The American Negro (1928), 
found the amounts of variability of that mixed group to be much 
smaller than the variability within families of that group. This 
phenomenon he attributes to the fact that there is much inbreeding 
practised between the members of the American Negro group. 
“The pressure within the Negro community,” says Herskovits, 
“as well as that of the larger community of which it forms a part, 
against sexual relations between Negroes and Whites, is of great 
importance in this connection.” Such social pressure undoubtedly 
plays a part in the problem with w’hich Herskovits is engaged; but 
the author of this study does not believe that this factor is very 
important in the case of the Yucatecans. Castle (1926) writes con- 
cerning race mixture in the United States: “There is no strong 
social prejudice against the red man such as exists against the black 
man, recently a slave.” In Yucatan, prejudice against sexual rela- 
tions between Whites and Indians and against backcrossing of 
the mixed-bloods with either Indians or Whites is negligible as 
compared with prejudice against similar procedures among the 
individuals involved in the Negro-White crosses of the United 
States. 

Herskovits shares with Boas his belief in the advisability of 
studying variability within families of a mixed race as weU as of 
examining the variability of the mixed group itself. With this view, 
the author heartily concurs. Boas has presented his ideas on the 
subject in his Anthropology and Modern Life (1928). In that book, 
however, he makes certain statements and deductions with w'hich 
the author does not agree. Some of these statements are of such a 
nature that they seem directly to oppose certain assumptions on 
which this study is based. It is necessary, therefore, to discuss at 
some length certain statements made by Boas in a chapter of his 
book entitled The Problem of Race. 

Boas (1928) states: 

The interest [of the anatomist, the physiologist, and the psychologist] cen- 
ters always in the individual as a tj’pe. ... To the anthropologist, on the con- 
trary, the individual appears important only as a member of a racial or a social 
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group. The distribution and range of differences between individuals and the 
characteristics as determined by the group to which the individual belongs [italics 
ours] are the phenomena to be investigated. 

In this discussion relating to physical anthropology, racial, not 
social, groups are the objects of attention. The group to which the 
individual belongs is not a national group, nor a habitat group, nor 
a linguistic group, but a biological group. The author of this study 
proposes to show that an individual belongs to or is related to a 
biological group by virtue of his possession of certain non-adaptiv^e 
characters found in that group and by virtue of his common descent 
with the members of that group from common ancestors. 

Deniker (1900) may here be quoted with profit to the discussion. 
He concludes : 

On examining attentively the different “ethnic groups” commonly called 
“peoples,” “nations,” “tribes,” etc., we ascertain that they are distinguished 
from each other especially by their language, their mode of hfe, and their man- 
ners; and we ascertain besides that the same traits of physical tjT)e are met 
with in two, three, or several groups, sometimes considerably removed the one 
from the other in point of habitat. On the other hand, we almost always see in 
these groups some variations of type so striking that we are led to admit the 
hypothesis of the formation of such groups by the blending of several distinct 
somatological units. 

It is to these units that we give the name “races,” using the word in a very 
broad sense, different from that given to it in zoology and zooiechnics. It (a 
race) is a sum-total of somatological characteristics once met with in a real 
union of individuals, now scattered in fragments of varjdng proportions among 
several “ethnic groups ’’ from which it can no longer be differentiated except by 
a process of delicate analysis. 

Returning to Boas, one finds : 

A knowledge of all the bodily traits of a particular individual from Denmark 
does not enable us to identify him as a Dane. If he is tall, blond, blue-eyed, 
long-headed and so on he might as well be a Swede. . . . Identification of an 
individual as a member of a definite, local race is not possible. 

The author quite agrees with Boas that the hypothetical Dane 
mentioned “might as well be a Swede,” since the reasons for his 
being classified as a member of a national group do not depend upon 
his physical attributes. Those attributes mark him as a member of 
the Nordic race, whatever may be his nationality, and wherever he 
may live. 
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Boas appears to treat as equivalents the act of residing within 
Swedish or Danish domains and membership in “a definite, local 
race.” Before easy and swift methods of communication and trans- 
portation had made their appearance, the relation of geographical 
grouping of peoples to racial grouping was somewhat stronger than 
at present. Deniker expresses this idea in the following language: 

Ordinarily, the more peoples are civilized the more they are intermixed 
vitliin certain territorial limits. Thus the number of “somatological units” is 
so much the greater when the “ethnic groups” are more civilized, and it is 
only among entirely primitive peoples that one may hope to find coincidence 
between the two terms. 

It would appear that if the group whose characteristics are to be 
investigated in this day of easy migration is a racial one, habitat 
should not be used as definitive criterion. 

Boas, continuing to identify habitat groups with racial ones, 
writes : 

■R'e also find indi\'iduals of the same bodily form in Germany, in France, and 
we may even find them in Italy. . . . Whenever these conditions prevail, we 
cannot speak of racial heredity. In a strict sense racial heredity means that all 
the members of the race partake of certain traits, — such as the hair, pigmen- 
tation and nose form of the Negro, as compared to the corresponding features 
among the North European. . . . The children of a given famOy represent the 
hereditarily transmitted qualities of their ancestors. Such a group of brothers 
and sisters is called a fraternity. We cannot speak of racial heredity if the fra- 
ternities are different, so that the distribution of forms in one family is different 
from that found in another one. ... In addition to this we may observe that a 
fraternity found in one race may be duplicated by another one in another race; 
in other word.s, that the hereditary characteristics found in one race may not 
belong to it exclusively, but may belong also to other races. 

This idea Boas illustrates by demonstrating that there is no racial 
unity and no racial heredity in either the habitat groups of New 
York or of France. He concludes: 

IndiGduals of the same bodily appearance, if sprung from populations of 
distinct type, are functionally not the same. For this reason it is quite unjusti- 
fiable to select from a population a certain type and claim that it is identical 
with the corresponding type of another population. Each individual must be 
studied as a member of the group from which he has sprung. 

This discussion deals with the idea of race. It is only fair to the 
reader to repeat Hooton’s definition of the term “race,” which is 
the defi n ition accepted in this monograph. It reads as follows : 
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A race is a great division of mankind, the members of which, though indi- 
vidually varj-ing, are characterized as a group by a certain combination of 
morphological and metrical features, principally non-adaptive, which have 
been derived from their common descent. A primary race is one which has 
been modified only by the operation of evolutionary factors. A secondary or 
composite race is one in which a characteristic and stabilized combination of 
morphological and metrical features has been affected by a long continued in- 
termixture of two or more primary races within an area of relative isolation. 

Boas states that in contrast to the lack of racial unity and of 
racial heredity in the habitat groups of New York and France, 
matters are different in old, inbred communities such as those of 
the Eskimos of North Greenland. “The people all bear a consider- 
able hkeness,” he says. This group of Eskimos is an example of a 
racial group, for the group meets the two requirements of Hooton’s 
definition; namely, possession in common of a certain combination 
of non-adaptive features, and common descent. It is universally re- 
cognized that movements of peoples, with subsequent intermarriage 
between invaders and invaded, has characterized the entire histori- 
cal era. It is a part of the business of the anthropologist to study 
such movements of populations. It is known that African Negroes 
were brought to Mexico a few hundred years ago as slaves and that 
intermixture took place between the Negroes and other inhabitants. 
If today one finds in Me.xico an individual some of whose non- 
adaptive characteristics resemble or are identical with several of 
those of the general racial group of African Negroes, and also if one 
knows that African Negroes once were sent to Mexico, is there not 
good reason to beheve that such an individual is related in some de- 
gree to the general racial group of African Negroes? Are not the two 
requirements of Hooton’s definition fulfilled when there is shown to 
exist between the individual and the African group resemblance or 
identity of several (not one) non-adaptive characters, as well as 
historical evidence of the possibility of common descent? 

The differences in opinion betw'een Boas and the author of this 
paper can be traced to one fact; namely, that their definitions of 
race are not the same. 

The subgroups to be sorted from the racially mixed group of 
Yucatecans w'ill be racial in character because the members of each 
subgroup wiU resemble each other in certain non-adaptive traits, 
which have been derived through the agency of common descent; 
that is to say, through the agency of heredity. 
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It will be necessary, if knowledge of heredity enters into the 
problem, to inspect the opinions and observations of some of the 
men who have studied the behavior of certain human traits from 
the standpoint of heredity. 

Hair Texture. Bean (1911) states that in a mixture between 
Chinese and Filipinos, coarse hair seemed to be dominant. 

Hair Form. Davenport (1913) quotes E. Fischer as having said; 

In the bastards of Rehoboth the hair appears as a compromise between the 
Dutch and the negro. It is almost never entirely smooth, but almost never a 
close spiral “peppercorn” hair like the Hottentots. It is of intermediate 
length, usually has an open curl, or shows a narrow wave. 

Dunn (1928) says: 

Seventeen, or 60 per cent, of Hawaiian-Chinese hybrids had straight hair, 
while of the remaining eleven individuals, ten had wavy or curly hair of the 
Hawaiian type, while one had wiry hair. The genetic relationship between 
straight IVIongoloid hair and the wavy European type has not been established, 
although the evidence of Bean and other observers makes it appear probable 
that the Mongoloid type behaves as a dominant trait in inheritance. Our evi- 
dence partially corroborates this assumption. . . . 

Again Dunn (1923, p. 122) states: 

Either dominance is incomplete or more than one factor is necessary for 
the expression of straight hair. . . . But [p. 124] it is probably a do minan t 

Pigmentation. Castle (1920) concludes: 

The lighter shades of hair color are recessive in relation to the darker shades. 
... It Seems probable that the segregation of skin pigmentation in mulattoes 
is either incomplete or rarely complete, because multiple or modifying factors 
are involved. Davenport has concluded that there are two gametic (four 
somatic) factors for black in negro skin pigmentation (Davenport, 1913). This 
leads us to e.xpect one in sixteen Fo mulattoes to show skin as white as a Euro- 
pean. 

In the same book (p. 272) Castle states that dark skin and hair 
are dominant, and blond and albino recessive, the process being 
probably governed by multiple allelomorphs; also that black or 
brown eyes are dominant to blue eyes. 

Hooton (1923) states; 

Tanning and freckling are probably race mixture phenomena resulting from 
crosses of blonds and brunettes or heavily pigmented races. I do not believe 
that a pure blond freckles or tans. 'When a lightly pigmented race crosses with 
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a heavily pigmented race, the resulting offspring may be intermediate in skin 
pigmentation but certain individuals often tan or become progressively pig- 
mented to a shade much darker than that characteristic of the more heavily 
pigmented parent racial stock. I am credibly informed that such is the case 
with many Hottentot-Boer hybrids in German Southwest Africa. . . . 

Epicanthic (or Mongoloid) Fold. Dunn (1928, p. 140) asserts: 

The presence of the Mongohan or epicanthic fold is certainly established in 
a majority of the Fi hybrids (Hawaiian-Chinese) and it is therefore inherited 
as a dominant trait. 

Again (1923, p. 122) he further quahfies: 

Those hybrids in which it does not occur are probably the offspring of 
parents which did not possess it. Although expressed in the hybrid, dominance 
is probably not perfect since in four of the hybrids the Mongolian fold was less 
marked than in the typical Chinese. Even among the Chinese, however, there 
is considerable variation in the fold. 

Prognathism. Hooton (1923) tells us: 

It therefore seems fair to assume that prognathism is a functionally unstable 
character. This being the case it is very natural that crosses between prog- 
nathous and orthognathous races invariably result in a pronounced decrease of 
prognathism in the hybrid and often in a complete disappearance of this pro- 
trusion. 

Nose Form. Hooton (1923) says: 

Any considerable mixture of YTiite blood (with Negro), usually brings about 
a relatively high and narrow upper bridge of the nose. But the middle portion 
of the nose is likely to retain a Negroid breadth. In most instances there are 
Negro reminiscences in the thickness and lateral flare of the alae, the relatively 
vertical plane of the nostrils, and the convexity of the septum. But recessive 
individuals with predominantly European nose form occur. 

Lip Thickness. Hooton (1923) says: 

The thickening of the integumental hps, and the pufhness and eversion of 
the membranous lips characteristic of full-blood negroes are rapidly modified 
by an admixture of European blood. 

Certain definite hereditary tendencies have been pointed out. 
Other findings relating to human heredity now claim our attention. 
An interesting and important statement by Hooton (1923) is that: 

It seems probable that in the case of race mixtures morphological features 
are inherited by the offspring in small units from both parent stocks. Often 
one type of feature in an organ seems to smvive consistently at the expense 
of another. 
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Castle (1920) says: 

The well-known lack of correlation between skin color and hair form in 
mulattoes of Fo or later generations certainly indicates the existence of inde- 
pendent factors affecting these characters. 

As to inheritance of simple Mendelian traits, Sinnott and Dunn 
(1925, p. 381) state: 

It is evident that an individual showing a recessive character must be homo- 
zygous for it, but that one showing a dominant trait may be (and in a mixed 
population often is) heterozygous. A group of individuals displajdng a given 
recessive trait is therefore pure genetically, as far as that trait is concerned, 
whereas among the members of a group showing a dominant character there 
may be many who are carrying a factor for its recessive allelomorph. 

But it is to be remembered that few human traits behave as 
simple dominants or recessives. Sinnott and Dunn (1925, p. 102) 
say: 

It may be accepted as a general rule that the characters of a plant or ani- 
mal depend on multiple and finely balanced interactions between a very large 
number of factors. 

Again (p. 252) they state: 

That most quantitative characters are controlled by a series of s imilar but 
independent and cumulative factors is the explanation which the multiple- 
factor hj-pothesis offers for the inheritance of such traits. 

Castle (1920, p. 205) tells us: 

One mechanism will now suffice for all kinds of inheritance, t his mechanism 
being found in the chromosomes. In them, we may reasonably suppose, is 
found the material basis of every inherited character. When the inheritance is 
of the simplest kind, involving presence or absence of color or some similar 
character, we may assume that a genetic change has occurred in a single defi- 
nite locus in a particular chromosome, and that this single change is responsible 
for the observed inherited variation. Other characters depend on two or more 
genes, which may lie at different loci in the same chromosome or in different 
chromosomes. Each of these factors or genes behaves as an independent unit in 
transmission. 

If individuals differing in several unit characters are crossed, a 
complex situation arises, as viewed from the genetic standpoint. 
If four traits are involved, the F 2 generation will have theoretically 
only one in two hundred and fifty-six who will resemble one of the 
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original parents in appearance and genotype. If individuals differ- 
ing in only one trait, which is controlled, for example, by three in- 
dependent, equal, and cumulative factors (according to the multi- 
ple-factor hypothesis), the parental type will reappear in Fo gen- 
eration in approximately one-sixty-fourth of the individuals. If 
six factors are concerned in the inheritance of one trait, only 1/4096 
of the F 2 population will resemble one of the parent types. 

In our present state of knowledge, it is useless to speculate on the 
expected proportions of phenotypes and genotypes that will arise 
in F 2 and later generations from a given human cross. Especially 
is this true if it is realized that several considerations besides the 
two mentioned in the previous paragraph almost invariably com- 
phcate human crosses. Some of them are; (1) in case of multiple- 
factor control, the factors may not be independent, equal, and 
cumulative, but may be independent and in control of various dif- 
fering manifestations of a given trait, e. g. the color, the black, the 
extension, the agouti, and the intensity factors cited by Castle 
(1920, p. 205) for the gray coat of a rabbit; (2) independence of the 
factors may not be complete, as in the case of linkage, i. e. when 
certain of the multiple factors are borne in the chromosome so that 
the factors concerned tend to segregate in pairs or groups as intro- 
duced into the cross; (3) availability of a reservoir of either or both 
of the parental groups with whom the hybrids can backcross; 
(4) disproportion in numbers in the original cross in favor of one or 
the other parent group; (5) presence of social factors which favor 
crosses toward one or the other parental group. 

It is extremely difficult to evaluate the effect of any one of these 
factors that come into play in many of the crosses between human 
races, so that it is almost useless to attempt to estimate the nu- 
merical ratio of the types originating from a cross. But it seems 
very lik ely that the chances are remote for the reappearance in F 2 
or later generations of individuals having all the traits in the char- 
acteristic degrees of either of the parent groups. 

If for sorted approximations to the pure parent groups the in- 
vestigator requires for his statistical purposes only those indhiduals 
of F 2 or later generations who duplicate all the traits of such parent 
groups, is he not forgetting the fact of individual variation and the 
possibility that the parent groups may not be homozygous for the 
traits concerned? In the world today, how many races are truly 
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primary ones? And how many are not stabilized remains of former 
hybridizations, long forgotten? It will be the part of common sense 
to be a httle lenient in the requirements for admission to the various 
subgroups that can be selected from the F" or later descendants 
of a human racial cross. 

It is e-vident that there are several complex genetic factors which 
under varjdng conditions come into play in race mixture. It has 
been noted that some few characters are inherited as simple domi- 
nants or recessives and that many others are controlled by mul- 
tiple factors. In the face of these facts, we can make the following 
statements: 

Suppose in a case of race mixture that one of the two parental 
groups is characterized by twelve non-adaptive traits, some of 
which are dominant, some of which are recessive, and some blend- 
ing: (1) If an individual product of this case of race mixture pos- 
sesses all twelve of the traits, he is certainly very closely related 
genetically to that parental group. (2) If a second individual of 
the mixed group has nine out of twelve of the parental traits, he is 
less closely related to the ancestral group in question than is the 
first individual, but he bears a certain definite kinship. (3) If a 
third product of the mixture varies in half or two-thirds of the given 
parental traits, he is less closely related to the specified group than 
either of the other two individuals. It is probable that all traits 
should not have equal value in segregating racial subgroups by 
sorting, but until more is known concerning such relative values, 
there is no remedy. 

If a race is, as Hooton has defined it (1926), “a great di\’ision of 
mankind, the members of which, though individually varying, are 
characterized as a group by a certain combination of morphological 
and metrical features, principally non-adaptive, which have been 
derived from their common descent,” then there can be no doubt 
concerning the statements made in the preceding paragraph. 

Subgroups delimited by such a method as is suggested above 
may not be said to possess given absolute amounts of Indian or 
White blood, but they will bear to one another such relationships 
that the subgroups will grade more or less evenly from an approxi- 
mation to one parent group to an approximation to the other. Two 
investigators using different criteria or different methods of hand- 
ling criteria, will, providing the criteria used in each case are char- 
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acteristic and non-adaptive, show very much the same gradation 
as evidenced by the physical characters of the subgroups. 

It may be urged as an objection that such a method of selection 
of miscegenetic subgroups, as is here advocated, selects phenotypes, 
not genotypes. In such a complicated matter as human heredity, 
that person would be rash indeed who would agree to describe the 
unknown parents of a given known individual, or the children that 
he might beget. Certain single traits might be estimated with 
better than even chance of success, but the present knowledge of 
heredity is so far too fragmentary to be used as a secure foundation 
for prediction or a basis for genetic derivation. A case recently 
seen by the author serves as an illustration of the argument. In a 
well-known maternity hospital of St. Louis, during the course of 
dehvery of a colored woman, the ohstetrician was able to see (as 
is often the case) the head of the baby before it had entirely passed 
through the birth canal. He remarked that the hair of the baby 
was tow-colored. The writer examined the baby and mother three 
weeks after delivery. The mother had the depressed nasal root 
and nasal bridge of the Negro, flaring nostrils. Von Luschan skin 
color value of twenty-eight on the forehead and twenty-nine on the 
breast, black eyes, and hair black, coarse, and frizzly. She showed 
few if any signs of V'hite admixture, and claimed to know of none. 
The baby had fine, straight, blond hair which showed a slight red- 
dish tinge in good light. The eyes were blue-broTO, the brown 
tending to be arranged in a zoned fashion in the iris. The skin was 
pallid, and as white as that of the average White child. The hus- 
band of the mother was described by an interne as bemg about as 
dark as she, but not quite so Negroid in cast of features. Even if 
one cannot be certain as to the paternity of the child (and the 
hospital attaches are inclined to believe the child legitimate) the 
phenomenon is a remarkable and unusual one. It is realized that 
the immaturity of the child makes description of its facial features 
useless. In this respect, the child was not remarkably different 
from any White child, but one cannot tell what changes maturity 
will bring. Again, years may produce deepened pigmentation. It 
may be remarked that the mother did not at first believe that the 
baby was hers, and that she willingly posed with the baby for a 
photograph. 

If the workings of human heredity are sometimes as unpredicta- 
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ble as this case seems to show, is it not more practical, considering 
the paucity of extant knowledge concerning human genetics, and 
the occasional untrustworthiness from the genetic viewpoint of 
human genealogical data, to make as good a racial diagnosis of 
each individual concerned as is possible from suitable and evident 
data, than to search for genotypes in a world of miscegenation? 
If an individual has the traits of a racial group, he belongs to that 
group. The groups to which his (and his consort’s) children belong 
do not directly affect the question. 

Race mixture has probably always been and is today prevalent 
in the world. The static concept of race is that of the person who 
deals with ideal races, which may not even exist except in the 
mind of the conceiver. From unknown antecedents come the varied 
members of a group of people. They move into an unoccupied 
geographical territory. They intermarry, eat the same kind of 
food, hve together in the same climate, share the same culture. 
Intermarriage, natural selection, and isolation tend to make them 
homogeneous. They become a new secondary race. It is possible 
that the race is not new; that a group with a similar combination 
of traits has existed before. A group of immigrants comes into the 
territory, characterized by a different combination of traits. They 
subdue the indigenous group or are subdued by them. In any case, 
mixture occurs between the two races. The process of genetic ad- 
justment begins all over again; perhaps continues with isolation of 
the new group for a long time, but eventually the more or less 
stable equilibrium is again disturbed. 

An essentially similar train of events, multiplied manyfold, 
probably tells the origin and history of each of many of the second- 
ary races of today. Let the investigator, therefore, in identifying 
individuals with races, use the evidence of his senses and of perti- 
nent historical facts and what knowledge he has of inheritance of 
traits. He will at least then have the satisfaction of dealing with 
tangibles. His groups live and breathe. 

If a definite name is applied to a race, let the donor define the 
name in terms of physical traits, instead of permitting the term to 
drift free and to be applied in the particular way that any investi- 
gator wishes. If the bulk of a population cannot be placed in some 
racial subgroup, or an approximation to that subgroup, then the 
term “race” is of little significance. Race is defined in terms of the 
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characteristics of members. Since, in the world as it is, individuals 
appear each generation who exhibit new and different as well as 
old and well-known combinations of traits, races change from gen- 
eration to generation in the numbers of members, in reactions to 
environment, and, in case of miscegenation, in essential nature. 
The description of races at one particular period of history is like 
a group of still photographs, while description of races through 
several periods of history resembles a motion picture in which not 
oidy one, but many of the subjects of the still pictures participate. 

This is not to say that races, being unstable, cannot be said to 
have attributes. The attributes of a race are in each case the re- 
sultant of a complex of traits of that race that are themselves un- 
known (and probably unseen) but which are correlated with other 
traits perceptible to man’s senses. It follows that the stronger the 
correlation between these unknown and known traits, the stronger 
the causal connection between them (either as one depending 
upon the other or both depending upon a third common cause), 
the better vdU be that trait or group of traits for purposes of pre- 
diction or diagnosis. 

To recapitulate, how can one resolve a racially mixed and hetero- 
geneous population into truly racial subgroups? A method sug- 
gested is that of sorting the heterogeneous racial sample into sub- 
groups by means of certain racial criteria. The criteria used should 
be non-adaptive, easily observed traits, which differ in their exhi- 
bition in the parent races. One is more certain than he otherwise 
might be of the usefulness of traits for racial sorting, if those traits 
exhibit strong hnkage with other characters that vary with race, 
and if something is already known about the behavior of the traits 
in human inheritance. 

THEORY AND PRACTICE OF SORTING IN YUCATECAN 
RACE MIXTURE 

Race mixture as a general problem has been considered. In the 
Yucatecan data lies an opportunity to apply specifically the the- 
ories and methods suggested in the preceding chapter. 

Briefly, the predominant in number of the two groups which 
mixed to make the Yucatecans of today were the Maya Indians. 
The other party of smaller number was most commonly of Spanish 
nationahty. The mixing has been going on for about three hundred 
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and fifty years. Evidence of the physical characteristics of the 
Mayas of pre-Columbian times is limited to what can be gleaned 
from the representations of Maya art. Descriptions by the early 
Spanish conquerors are few and of httle utility. F ray Alonso Ponce 
is quoted as saying, “The Indians of Acandon are very small.” 
Chamay (1S87), who visited the country in the later part of the 
nineteenth century, gives the following hst of IVIaya physical 
traits : 


Heads round 

Noses arched 

Jaws straight 

Chins round 

Teeth square and sound 


Ears and mouths small 
Eyes black 

Hair straight, coarse, and black 
Complexions reddish-browm 
Chests deep 


Joyce (1927), mentions the lack of body hair in the representations 
of art. 

Plate 0 , from Spinden’s A Study of Maya Art (1913), shows some 
facial characters of the ancient Maya that are seen in Yucatan 
today. The nasal profile is represented as convex or straight, 
never concave; nasal wings are flaring; epicanthic eye-fold is often 
depicted; the chin invariably retreats, in contrast to the protruded 
lips; cheek bones are high; there is little depression of the nasal 
root; the forehead slopes (but from cranial evidence we know that 
this is a result of artificial deformation). It is always unsafe to 
accept representations in art of human physical characteristics as 
valid. The visitor to Yucatan is, however, frequently struck by 
the close resemblances between certain Indians and the represen- 
tations of their ancestors in ancient Maya art. 

Starr (1902) states; 

The Mayas are of little stature, with not one tall subject in the series. Their 
arms are the longest observed, and the finger-reach index is the maximum, at 
105.6. They are next to the maximum in shoulder-breadth index. Their facial 
indices are the largest of our list (of Southern Mexican tribes), and their 
cephahc index next to the maximum. They have been characterized elsewhere 
as “short, dark, and brachycephaUc.” Short and brachycephalic they cer- 
tainly are, but hardly dark. The hair is black and straight; in six cases the 
color was fighter or gray, and in fifteen cases it showed a tendency toward 
wavy or curly. The beard was fighter in nineteen cases. The growth of the 
beard is moderately strong, and its distribution much as usual (for South Mexi- 
can Indians) : scanty to medium on the upper cheeks, absent from the lower 
cheeks, scanty or medium upon the chin, and medium to full in the moustache. 
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The eyes are dark bro'ftn and widely separated: one-half the subjects presented 
a notable obliquity, though the character tends to disappear with age; in chil- 
dren it is almost universal and well marked. The nose is aquiline, though low, 
flat, and wide; the bridge is long, sometimes sinuous, and often projects as a 
central beak beyond the alae. Lips are of moderate thickness and do not pro- 
ject much. 

Starr (1908) also writes: 

Among the village pohce force (at Hacienda San Juan, near Tekax) one man 
had attracted our particular attention, as representing a tj’pe of face quite 
common among the Mayas, which we had called the serpent face. It is round 
and broad, with retreating chin and receding forehead and with curious, widely 
separated, expressionless eyes. 

Most if not all of Starr’s measurements seem to have been made in 
the vicinity of Tekax, in the southernmost part of the state of 
Yucatan. 

From the foregoing paragraphs it appears that there are two 
sources of information concerning physical characteristics of the 
Maya Indians. They are (1) representations in art of the ancient 
Mayas and (2) more recent descriptions of travelers and anthro- 
pologists. In searching for traits suitable for definition of a pure 
Maya type, these sources W'ere used, together with observations 
made by the WTiter in the course of his work in Yucatan. Of the 
total possibilities, those traits which are known to be non-adap- 
tive, easily observed, and which tend toward a quahtative char- 
acter were noted. IMost of them had previously proved definite in- 
dividual sorting power for race, as demonstrated in Table 2. The 
behavior of many of them in human inheritance is to some extent 
known. 

Group A . Table 3 shows a list of trait categories which meet the 
above requirements for definite racial characteristics of the Maya 
Indians. 

AH of these traits excepting prominent malars and shght de- 
pression of the nasal root have been tested and proven for their 
selective properties on certain measurements in Table 2. Many of 
them are the same as those represented in ancient Maya art, and 
aU wiU be noted as very prevalent by the traveler in the Indian 
villages of Yucatan. It is unfortunate that estimations of height 
and breadth of nasal bridge were not made, but in a general way, 
use of the data on nasal profile and on amount of depression of the 
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TABLE 3 

(Definition of Group A) 

In the list of traits and their grades given, those set in capitals and smaO capitals 
or placed in quotation marks are the ones used for separating, from the group of 
Yucatecans as a whole, a subgroup approximating the Maya type. 


H.ilE 

Form: Straight, low waves, deep waves, curly, frizzly. 

Texture; Co.arse, medium, fine. 

Amount of beard (or moustache):* “0”, “SM”, ++, +++. 

PlGMEXTATIOX 

Hair Color: Black, dark brown, light brown, reddish-brown, red, blond. 

Eye color: Black, D.akk Brown', light brown, yellow-brown, green-brown, 
blue-brown, blue. 

Skin color: Von Luschan’s scale “ 25 ” to “ 15 ” inclusive; 14 to light grades not 
well represented on Von Luschan’s scale. 

Freckles; “0”, “ALass”, sm, -p-r, 

Vaelations Pein’cip.allt Bony 

Nasal Profile: Convex, Straight, Concavo-Convex, concave. 

Nasal root depression: “0”, “Sm”, “-r”, ++, + + +. 

Chin prominence: “SM”, -r+, -l-+-r. 

Malar prominence: sm, “+-r”, “-b-f-t-”. 

Vaelations of Soft Parts 

Nasal Wings: Compressed, Medicm, Flaring. 

Eye-folds: Mongoloid, Epic.anthic, No Fold, external. 


* (Table 3.) In the definition of the female Group A, the amount of beard and moustache is 
not to be used, of course, as a criterion. 

nasal root supply the deficiency. Dark and medium-dark pigmen- 
tation, straight, coarse hair, with scanty beard, prominent cheek- 
bones, and flaring nasal wings are accepted as general character- 
istics of most American Indians. Noses prominent generally and 
at the root, receding chins, and more than occasional prevalence of 
epicanthic eye-folds are suggested as specific traits. Absence of 
freckles, except of the “mass” variety, involves the negative use of 
a criterion which has been found to indicate some degree of mixture 
between a dark and a more hghtly pigmented race, which is here 
the case. When beard amount was discussed with reference to 
Table 2 a guess was made that there might be in this case some cor- 
relation between amount of beard and age. Accordingly, the mean 
square contingency coefficient between these two was obtained; it 
showed a value of .399. Such a coefficient is not an extremely high 
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one, but it is high enough to command respect and consideration. 
One should not use the possession of only a “sm” or slight amount 
of beard as a sorting criterion in this case. In order to make sure 
that the sorting method selects for race and not age, “ + ” or 
average amount of beard is included among the characters for 
Group A. 

It has been remarked that persons who have IMongoloid or epi- 
canthic folds in childhood tend to lose them or to show them in 
diminished degree as youth passes. It was necessary to find the 
amount of correlation existing between these variables among 
Yucatecans. The mean square contingency coefficient in this case 
proved to be .424. But Dunn (1923, p. 122) shows that not even 
all Chinese have such eye-folds, so that in the schedule for the 
Maya group the criteria were so defined as to include besides Mon- 
goloid and epicanthic folds, the possession of no fold at all. 

The traits enumerated in Table 3 represent in their number and 
quality one group which may be selected for characterization of a 
relatively pure Maya subgroup. In this and the following state- 
ments of subgroup criteria, it is to be borne in mind that the num- 
ber of traits and the traits themselves might have been varied from 
the traits and their numbers which were selected. The selections 
here given are specific but, nevertheless, typical examples of the 
application of the theory of racial subgroup sorting advanced in 
this study. 

Eight hundred and eighty adult males and six hundred and 
ninety-four adult females constitute for each sex the two series of 
unselected Yucatecans to be examined and sorted into racial sub- 
groups. They shall henceforth be designated in this study, in the 
case of either sex, as Total Yucatecans. The intention is to select 
a series of phenotypical groups which grade from a subgroup of 
nearly pure Maya Indians to subgroups which have few Maya 
traits and many White characteristics. In the racial mixture which 
occurred in Yucatan, the Maya Indians entering into the cross 
greatly outnumbered the Whites. Consequently, it is not to be 
expected that the subgroups which possess the greater number of 
White traits are as closely related to pure Whites as the subgroups 
characterized by Indian traits are related to pure Indians. 

Five subgroups were selected by sorting. The subgroup sorted 
according to the scheme of Table 3 represents the group which 
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most closely approaches the Maya Indian phenotype. If that sub- 
group be designated Group A, then the others may be called 
Groups B, C, D, and E. 

Group B. The individuals who are to constitute Group B have 
been selected by the following criterion : any person who has all of 
the characters determined upon for definition of Group A, with the 
exception of any one character; e.g. a person who has all the other 
Group A traits but has low-waved instead of straight hair, or an 
individual who is IMaya in all traits except that he is freckled. 

Grmip C will be defined later. 

Groups D and E are to represent the Whiter grades of the 
progeny of the IMaya-Spanish cross. It is obviously unjustifiable to 
use for the sorting of Groups D and E the categories of traits re- 
maining in Table 3 after the Group A traits have been subtracted. 
The justification for assuming that a member of Group A belongs 
to that group is not that he has black hair, but that he has black 
hair and twelve other Maya Indian traits. Spanish Whites and 
Maya Indians possess several characteristics in common. It is the 
cumulative character of the possession of the traits which makes 
the members of Group A phenotypicaUy Indian. All pure Maya 
Indians are said to have black hair; only some Spanish Whites have 
that characteristic. If, therefore, it is desired to sort out pheno- 
types which resemble the White side of the racial cross, the other 
colors of hair than black cannot be used as definitive criteria, for 
some Spanish Whites have black hair. If the possession of any 
other color of hair than black were used as a criterion in the sorting 
of an approximation to the White type, certain individuals of good 
Spanish type would thereby be unjustly denied admission to that 
group. 

Several other of the trait groups in Table 3 are similarly unsuit- 
able for selection of Groups D and E. Hair form falls in this classi- 
fication, as do also eye color, presence or absence of freckles, form 
of nasal profile, amount of nasal root depression, chin prominence, 
and form of nasal wings. Five of the trait groups of Table 3 re- 
main; namely, hair texture, amount of beard or moustache, skin 
color, amount of malar prominence, and character of eye-folds. (In 
sorting female members of Groups D and E, amount of beard or 
moustache can not serve, of course, as a sorting criterion.) 

Trait groups having been selected, the next step in the process of 
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selecting the members of Groups D and E will be the sorting out 
of a group, characterized by the criteria shown in the headings of 
Table 4. The group selected by means of those traits character- 
izes the members of both Groups D and E; it will therefore have a 
temporary existence under the designation of “the composite 
group DE.” 

A male individual is accepted for the composite group DE if he 
possesses three or more of the five traits shown in the table heading. 

A female individual is accepted for the group if she possesses two 
or more of the four traits shown in the table heading. The follow- 
ing combinations are possible : 

T.ABLE i. 


Males 



Hair 

Amount of 

Skin 


Eye-folds: 


texture: 

beard and 

color: 14 (Von 

Malar 

no fold or 


medium 

moustache: 

Luschan) 

prominence: 

external 


or fine 

+. -r-r> -rH--r 

or lighter 

sm, -f 

fold 

5/5 .... 

X 

X 

X 

X 

X 

i/5 .... 


X 

X 

X 

X 


X 


X 

X 

X 


X 

X 


X 

X 


X 

X 

X 


X 


X 

X 

X 

X 


3/5 .... 



X 

X 

X 



X 


X 

X 



X 

X 


X 



X 

X 

X 



X 

X 

X 




X 

X 


X 



X 


X 

X 



X 



X 

X 


X 

X 



X 


X 


X 


X 


Fem.^les 



Hair 

Skin 


Eve-fo!ds: 


texture: 

color: 14 (Von 

Alalar 

no fold or 


medium 

Luschan) 

prominence: 

external 


or fine 

or lighter 

sm, 

fold 

4/4 

X 

X 

X 

X 

3/4 


X 

X 

X 


X 


X 

X 


X 

X 


X 


X 

X 

X 


2/4 



X 

X 



X 


X 


X 



X 


X 

X 




X 


X 




X 

X 
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It is important to consider in the selection of the members of the 
group DE : (1) that each of these individuals possesses both White 
and Indian blood; (2) that the number of Indian ancestors of the 
group of Total Yucatecans is undoubtedly larger than the number 
of Whites who have had a part in the cross; (3) that there is at 
least partial dominance in some of the Indian traits; (4) that hnk- 
age of genes may favor the persistence of certain Indian traits. The 
significance of these facts is that while Groups D and E more 
nearly approximate the White type than do Groups A and B, the 
former groups will still retain certain Indian characteristics. Be- 
cause of the four facts just enumerated, it will not be stipulated in 
the sorting of the group DE that its members shall have all of the 
traits mentioned in the headings of Table 4, but rather that they 
shall have certain proportions of those traits. 

In regard to the traits of Table 4, the objection might be raised 
that even though most Spanish Whites have “sm” or “ -t- ” malar 
prominence, a particular member of that group might be purely 
White and have at the same time very prominent malar bones. 
The use in sorting of only a proportion, and not aU of the traits in 
Table 4 helps to provide against this objection : for if the individual 
in question is aberrant in only one trait, according to the provisions 
of Table 4 he stiU has four of five characteristics which place him 
in the racial subgroup to which he should by right belong. 

Group C. Groups A and B, which approximate the Maya Indian 
type in appearance, and the composite group DE, which is char- 
acterized by possession of some White traits, each were sorted. 
With these three groups subtracted from the whole series of Total 
Yucatecans, the remainder which results is neither quite Indian 
nor quite White according to the selective characteristics chosen 
for use in this study. This residual subgroup wiU henceforth be 
known as Group C. 

Group E. Spanish Whites belong of course to that large division 
of mankind called the White race. But the Spanish themselves are 
a nation and not a race or subrace. There are, however, subracial 
groups in the Spanish nation. Therefore, in breaking down the 
composite group DE into the subgroups D and E, it is logical that 
pigmentation should be one suitable criterion for differentiation. 
The composite group DE deviates more strongly from the Indian 
type than do Groups A and B, and approaches more nearly to the 
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general White type than do those groups. Group E of the com- 
posite group DE is to differ theoretically, at least, from Group D 
only in possession of lighter pigmentation. However, since the 
criteria for differentiation of the group DE are not so numerous 
nor so definitive as the author might wish, it should be remarked 
that it is probable that the lighter traits of pigmentation of Group E 
are linked with other White characters; in which case it is hkely 
that the members of Group E approximate more closely to the 
White side of their ancestry than do the members of Group D. 

A male or female individual of the composite group DE is ac- 
cepted as a member of Group E if he has two or more of the three 
traits of pigmentation shown in the table heading. The following 
combinations are possible: 

TABLE 5 



Skin color 

Hair color: 

Eye color; 


(Von Luschan): 

dark brown 

light brown 


14 or lighter 

or lighter 

or lighter 

3/3 

X 

X 

X 

2/3 

X 

X 




X 

X 


X 


X 


Group D. Table 5 shows the method by which Group E is sorted 
from group DE. After Group E has been differentiated and sub- 
tracted from the composite group, the remainder represents 
Group D. 

Definition of Groups D and E marks the completion of the task 
of resolution of the racially mixed series of Yucatecans into sup- 
posedly racial subgroups. It remains to be seen whether the sorted 
subgroups present a uniformity of physical characters, adaptive 
and non-adaptive, sufficient to justify the conclusion that relatively 
pure racial types have been distinguished. 

LENGTH DIMENSIONS OF THE BODY 

Statiu'e. In both males and females, the tables for stature indi- 
cate a clear-cut trend from lower values in the more Indian sub- 
groups to higher ones in the Whiter descendants of the White- 
Indian racial cross of Yucatan. The differences that exist between 
the means of the subgroups and those of the Total Yucatecans are 
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TABLE 6. STATURE 1 


Males 


Group 

No. 

Range 

Mean 

S.D. 

V. 

Total Yucatecans . . 

865 

137-176 

156.43 ±.12 

5.46 = , 09 

3.49±.06 

Group A 

221 

137-168 

154.71 ±.22 

4.88±.16 

3.15±.10 

Group B 

194 

141-170 

155.80 ±.24 

5.04 =.17 

3.23=. 11 

Group C 

359 

141-176 

157.23 =.19 

5.44 ±.14 

3.46 ±.09 

Group D 

45 

147-171 

158.26=.62 

6.12 =.44 

3.87 ±.28 

Group E 

46 

148-174 

159.15=.63 

6.34 =.45 

3.98 ±.28 

Cacerenos 

20 


165.00±.51 

3.39 

2.05 

Aranzadi, 18946 





Andalusian Moors . 

28 


164.04 =.58 

4.59=.41 

2.80±.25 

Coon, 1929 






Spanish (General) . 

1690 


162.10 



Galaica 

182 


160.00 



Cantabrica 

47 


161.90 



\'asco--\avarra 

186 


162.60 



Catalana 

182 


163.60 



Castellana Superior . 

179 


161.90 



Aragonesa 

92 


162.40 



\ alenciana 

87 


161.40 



Castellana Inferior . 

132 


162.20 



Andalucia .Ulta . . . 

447 


162.40 



Andalucia Baja . . . . 

137 


161.80 



Islas Baleares 

13 


162.60 



Islas Canarlas 

6 


161.00 



Hoyos Sainz and Aranzadi, 1894a 



Spanish (General) . 

7396 


164.50 



Deniker, 1900 






Spanish ^General) 

6072 


162.00 



Higher Professions . 

497 


163.90 



Other Professional 






Occupations . 

295 


161.10 



Laborers (Outdoor) 

329 


160.70 



Laborers (Indoor) 

677 


159.80 



Oloriz, 1S9G 






Mexicans 

48 


161.11 

5.9S±.41 

3.71 ±.28 

Tzendals 

100 

140-172 

155.71 



Chois 

100 

144-167 

155.79 



Huaxtecs 

100 

141-169 

157.03 



Chontals 

80 

139-177 

159.80 



Mayas 

100 

145-168 

155.24 



Tzotzils 

100 

144-167 

155,90 




Starr. 1902 


Significance 
with Total 
Yucatecans 


8xpe D - 
2xpe D 
oxpe D 
SxpeD 
4xpe D 


1 Statistics in Tables 6-107 are by the author unless otherwise stated. 

2 Pearson's formula for probable error of difference between general sample and sub-sample is 
used in this paper to determine significant differences between means of subgroups and means of the 
general sample of Total Yucatecans. See p. ■2'2, footnote, and also quotation from Goring (1913, p. 46). 
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TABLE 6 . {Continued) 


Group 

No. 

Range 

Mean 

S.D. 

V. 

Significance 
with Total 
Yucatecans 

Sioux, Pure 

537 

152-190 

172.40 

5.64 

3.27 


Sioux, Half-Blood . . 

77 

154-194 

173.50 

6.81 

3.92 


Sullivan, 1920 

Hawaiians, Pure . . . 

70 


171.31 =.40 

5.00 =.29 

2.92 ±.17 


Fi Hawaiian, North 

European 

10 

162-181 

173.48 = 1.2 

5.72 ±. 86 

3.30 


Dunn, Tozzer, 1928 









Total Yucatecans . . 

687 

125-160 

143.87 ±.13 

5.20 =.09 

3.61 =.07 


Group A 

152 

130-158 

142.76 ±.27 

5.02±.19 

3.52 ±.14 

4xpe D 

Group B 

228 

131-156 

142.88 =.21 

4,74±.15 

3.32±.10 

5 xpe D 

Group C 

199 

125-160 

144.38 ±.24 

5.10±.17 

3.53±.12 

2xpeD 

Group D 

62 

135-160 

146.47 =.42 

4.94 =.30 

3.37 = .20 

6 xpe D 

Group E 

46 

133-156 

146.76 =.55 

5.56— .39 

3.79=.27 

5 xpe D 

Spanish 

111 


153.05 




Oloriz, 1896 







Mexicans 

29 

129-162 

149.16±.86 

6.88 =.61 

4.61±.41 


Mayas 

25 

133-150 

141.52 




Huaxtecs 

20 

140-153 

147.27 




Tzendals 

25 

134-155 

143.84 




Chois 

25 

130-148 

141.32 




Chontals 

25 

138-156 

148.06 




Tzotzils 

25 

137-153 

144.13 




Starr, 1902 







Smith Coll. Students 

100 

152-176 

162.80 =.38 

5.56 

3.42 


Steggerda et aZ.,1929 






French ... 



157.00 




Bertillon and Mac.\ulilfe (Martin, 1914) 




Aztecs 



148.90 




Hrdlicka (Martin, 1914) 





Sioux, Pure 

157 

146-174 

160.00 

5.29 

3.30 


Sioux, Half-Blood . . 

19 

152-172 

161.20 

5.79 

3.59 


Sullivan, 1920 







Hawaiians, Pure . . . 
f Hawaiian, \ North 

34 

150-175 

162.60 




European 

El Hawaiian, North 

12 

154-172 

161.90 




European 

i Hawaiian, f North 

10 

156-167 

162.60 




European 

6 

159-171 

164.70 





Dunn, Tozzer, 1928 
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statistically significant. Group E’s average for this measurement 
is less than that of any of the Spanish groups cited, but not much 
less. The male Spanish mean that approaches closest is that of 
Oloriz’ indoor laborers. The stature of the average Mexican ex- 
ceeds that of Group E by about the same margin as that subgroup 
is surpassed by the lowest Spanish group. 

Starr’s Mayas and Groups A and B compare well in statiue. It 
would appear that Starr’s subjects were probably rather Indian 
Yucatecans. His other tribes are also of the same small stature; 
the Huaxtecs alone approximate the standing height of Group C. 

Sapper (1905) believed that middle Yucatan, as compared with 
the northern and southern parts of the peninsula, was the habitat 
of a taller variety of Maya Indian. If that was once true, it can not 
now be proven because of recently bettered facihties for population 
shifts and because of race mixture. 

It will later be shown that the subgroups differ in the kinds of 
work that their members perform and that the individuals of the 
Whiter groups tend to engage in occupations that give them better 
chances for growth and more adequate nutrition. Sapper (1905) 
states : “ The shortness of middle American tribes may be attributed 
to disease, insufficient nutrition, and too early marriage.” The 
effect of the environmental factor on stature is difficult to evaluate 
accurately. It seems probable that the effect of both racial (or 
hereditary) and certain environmental factors is reflected in the 
subgroup differences shown in the tables. 

There is also the effect of age upon stature to be considered. All 
subjects under the age of eighteen years were omitted from the 
total series for each sex. In age, the male group A differs from the 
average of the group as a whole (34.1) by —1.5 years, B by —2.8 
years, C by +1.6 years, D by +3.9 years, and E by +3.2 years. 
The female subgroup differences are in alphabetical order: —0.3, 
+ 0.9, —0.9, +4.1, and —5.1. The age mean for the female Total 
Yucatecans is 35.3 years. The fact that both stature and age are 
lower than in the group as a whole in the male Groups A and B and 
higher in Groups D and E suggests two possibilities: viz., (1) that 
the lower age means of the male Groups A and B and the higher 
ones of Groups D and E may be merely accidental; and (2) that 
small stature may be correlated with youth. To find which of the 
two possibilities is the fact, coefficients of correlation between age 
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and stature were obtained for each male subgroup and for the male 
group as a whole. The value of r in the case of the male Total 
Yucatecans is —.010 ±.020; and for the male subgroups in alpha- 
phabetical order: —.017 ±.015, —.009 ±.048, —.014 ±.036, 
+ .007 ±.100, and —.032 ±.100. In view of the absence of corre- 
lation between age and stature in each of the groups and in the 
group as a whole, it is established that the effect of age upon stature 
is negligible in each of these groups. 

The age means of the female subgroups are such that no sugges- 
tion of an age effect upon stature is given. Despite the fact that the 
age averages for the female Groups A, B, and C are almost equal, a 
constant rise in height occurs; and while Group D’s age mean rises 
four years and Group E’s drops five, the rise in average stature 
continues. It may be concluded that age is not a significant af- 
fective factor in the subgroup differences which are to be discussed 
throughout this study. 

The seriation curves for stature (Plate 6) confirm the findings 
of the statistical tables and add to one’s knowledge of the way in 
which the character is distributed within the groups. Bimodality 
seems to be characteristic of the D and E subgroups of both sexes. 
In the males, the taller modes for D and E are at about the same 
stature level as that of the Andalusian Moors, the only Spanish 
sample for which seriation data were available. The higher modes 
of the women fall short of the Smith College Students’ mean but 
are immensely higher in centimeters than the modes for Groups A, 
B, orC. 

Two other cases of race mi.xture are cited for comparison of 
results: the Sioux Indian-White mixture of SuUivan, and the 
Hawaiian-White cross of Dunn and Tozzer. The subgroup classi- 
fication of the progeny in each of these cases was based wholly 
on genetic histories. Sullivan doubts that the average stature of 
the Whites who mixed with the Sioux was as great as the stature 
of those Indians; he is at a loss to explain the taller stature of the 
Half-Bloods. Dunn and Tozzer’s F] Hawaiian males show het- 
erosis, but the later female descendants of that cross are char- 
acterized by an increase in height roughly comparable with that 
observed in the means of the D and E women. Shapiro (1926) 
found heterosis in stature in his Norfolk Island hybrids. Sinnott 
and Dunn (1925) state: “Hybrid Ggor is noticeable only in the 
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TABLE 7. ACROHAL HEIGHT 
AIales 








Significance 







with Total 

Group 

No. 

Range 

Mean 

S. D. 

V. 

Yucatecans 

Total A'ucatecans . . 

828 

115-148 

129.46 ±.12 

5.12 ±.08 

3,95±.06 


Group A 

221 

115-144 

127.98 ±.21 

4.60±.15 

3.64 ±.12 

7xpeD 

Group B 

188 

117-142 

129.00 =.22 

4.54±.16 

3.52±.12 

2xpe D 

Group C 

340 

117-148 

130.28±.19 

5.20 = . 13 

3.99±.10 

5xpe D 

Group D 

40 

120-143 

130.30 =.65 

6.12±.46 

4.70±.35 

IxpeD 

Group E 

39 

121-144 

131.81 ±.62 

5.70 ±.44 

4.32±.33 

Sxpe D 

Cacereflos 

23 


135.56 




Aranzadi, lS94i 







Andalusian Moors . 

28 


134.11 ±.45 

3.53 ±.32 

2.63 ±.24 


Coon, 1929 







Chontals 

80 

114-149 

132.50 




Huaxtecs 

100 

115-139 

129.63 




Mayas 

100 

118-141 

128.30 




Tzotzils 

100 

116-142 

129.10 




Tzendals 

100 

115-150 

128.67 




Chois 

100 

118-142 

128.84 




Starr, 1902 







Sioux, Pure 

534 

124-162 

142.70 

5.03 

3.52 


Sioux, Halt-Blood . . 

77 

126-160 

142.30 

6.07 

4.26 


Sullivan, 1920 







Hawaiians, Pure . . 

70 


140.12 ±.37 

4.57±.26 

3.26±.19 


Fi Hawaiian, .North 







European 

10 

133-150 

142.61=1.05 

4.93 =.74 

3.46 



Dunn, Tozzer, 1928 


Females 


Total A’ucatecans . . 

630 

10.5-136 

118.86±.13 

4.80 = .09 

4.04 ±.08 


Group .A 

151 

108-130 

118.00 ±.25 

4.54 =.18 

3.85±.15 

3xpe D 

Group B 

215 

105-131 

118.14±.21 

4.58^.15 

3.88±.13 

4xpe D 

Group C 

182 

107-134 

119.51 =.24 

4.86±.17 

4.07 ±.14 

3Xpe D 

Group D 

45 

113-136 

121.41 ±.50 

5.00±.36 

4.12±.29 

oxpe D 

Group E 

37 

111-130 

120.20 ±.53 

4.74=.37 

3.94 ±.31 

2xpe D 

Mayas 

25 

107-125 

116.52 




Huaxtecs 

20 

115-127 

121.30 




Tzendals 

25 

109-128 

117.52 




Chois 

25 

107-125 

116.56 




Chontals 

25 

113-130 

121.86 




Tzotzils 

25 

113-128 

118.13 




Starr, 1902 







Smith Coll. Students 

100 

120-144 

131.42 ±.35 

5.12 

3.90 


Steggerda et al.. 

1929 






Sioux, Pure 

157 

120-150 

132.50 

4.89 

3.69 


Sioux, Half-Blood . . 

19 

124-142 

133.20 

5.23 

3.92 



Sullivan, 1920 
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first generation following the cross, and gradually disappears in 
later inbred generations.” Race mixture between Maya Indians 
and Spanish Whites first occurred some three hundred years ago; 
exhibition of heterosis is not, therefore, now expected. 

The trait of stature is not one of the easiest to study in case of 
race mixture. Standing height is not in itself a simple length. It is 

TABLE 8. STERNAL HEIGHT 
Males 


Significance 
with Total 

Group No. Range Mean S. D. V. Yucatecans 

Total Yucatecans .. 865 112-143 128.16=. 11 4.90±.08 3.82±.06 

Group A 221 113-140 126.67=fc.21 4.56 = . 15 3.60±.12 8xpeD 

Group B 194 115-140 127.52 = .22 4.54=.16 3.56 = .12 SxpeD 

Group C 359 112-145 128.92=i=.17 4.80=.12 3.72-.09 5xpeD 

Group D 43 119-142 129.94 = .35 5.50±.39 4.23 = .30 3xpeD 

Group E 46 121-144 130.59=t.56 5.59 = .39 4.28^.30 4xpeD 


Females 

Total Yucatecans 687 101-134 117.90=.12 4.68 = .09 3.97 = . 07 

Group A 152 105-128 116.82=.24 4.36=.17 3.73 = .14 SxpeD 

Group B 228 105-129 117.20=.20 4.40=.14 3.75=.12 4xpeD 

Group C 199 102-133 118.43=i=.23 4.76 = . 16 4.02 = .14 2xpeD 

Group D 62 109-134 119.73 = .41 4.S0 = .29 4.01=.24 SxpeD 

Group E 46 111-130 120.11 = .47 4.70=.33 3.91 =.28 4xpeD 


made up of several smaller segments which to some e.xtent vary 
independently. The trait is also open to a certain amount of en- 
vironmental influence, such as favoring conditions of growth. But 
despite these facts, there seems good reason to believe that the 
mixture of taUer people of White blood with the Indians of Yuca- 
tan has resulted after many generations in stature differences which 
favor those descendants of the cross who possess White traits. 

Acromial and Sternal Heights. The statements made concern- 
ing stature apply almost equally well to acromial height and to 
sternal height. That is not at all surprising in view of the high 
spurious correlation which exists between stature and acromial 
height. For the male group as a whole this coefficient is .950; for 
Groups A, B, C, D, and E respectively it is .949, .937, .952, .956, 
and .959. 
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Heterosis is again seen in the Fi Hawaiian-White hybrids. The 
Half-Blood Sioux were taller than the Pure but their shoulder 
height is less. The explanation may lie in greater amount of 
shoulder slope in the Hah-Bloods. Such an assumption is inter- 
esting, for there is some evidence that a similar condition appears 
to be present in Group D and to a less extent in Group E. The 

TABLE 9. RELATIVE SHOULDER HEIGHT 


AIales 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans . . 

828 

80-87 

82.75 =.02 

1.04 = .02 

1.26 ±.02 


Group A 

221 

80-86 

82.72 =b .04 

0.98 = .03 

1.19±.04 

None 

Group B 

188 

81-87 

82.74 = .05 

O 

•11 

q 

1.23±.04 

None 

Group C 

340 

80-86 

82.82 = .04 

1.05 ±.03 

1.27 = .03 

2xpe D 

Group D 

40 

80-85 

82.38 =.12 

1.16=.09 

1.41 ±.11 

SxpeD 

Group E 

39 

81-86 

82.87 = .11 

1.04 ±.08 

1.25 = .09 

None 

Andalusian Moors . 

28 


81.89=.14 

1.14±.10 

1.39 = .12 


Coon, 1929 

Harraiians, Pure . . . 

70 


81.80 





Dunn, Tozzer, 1928 


Fem-\les 


Total Yucatecans 

. 630 

77-86 

82.71 =.03 

1.17±.02 

1.41 ±.03 


Group \ 

. 151 

81-85 

82.66 ±.06 

1.10 = .04 

1.33 ±.05 

None 

Group B . , . 

. 215 

79-85 

82.73 ±.05 

1.12±.04 

1.35 ±.04 

None 

Group C . . . 

. 182 

79-86 

82.75 ±.06 

1.22 = .04 

1.47 ±.05 

None 

Group D 

45 

77-86 

82.80=.14 

1.42 ±.10 

1.72±.12 

None 

Group E 

. 37 

79-85 

82.57 ±.13 

1.15 = .09 

1.39±.ll 

IxpeD 


differences between the means of acromial height and sternal height 
range for Groups A, B, and C from 1.31 to 1 .48 cm. The difference 
for Group E is 1.22 and for Group D, 0.36 cm. It does not seem 
probable that the members of Group D have higher placed manu- 
hria sterni, so that it seems logical to surmise that their acromion 
processes lie at a relatively lower level. The females show a similar 
phenomenon, but with them it is Group E which shows the smallest 
difference between the means. 

Relative Shoulder Height. This index states the relation existing 
between acromial height and stature. Its table gives evidence 
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which tends to justify the conjectures in the preceding section on 
subgroup differences in shoulder slope. Members of Group D of the 
males have, on the average, shoulder heights which, in relation to 
vertex heights, are definitely lower than those of any other sub- 
group. The female Group E’s value for this index is lower than the 
other means, but the difference from the Total Yucatecans is not 
significant. 

Sitting Height. The rise in the means from Group A to Group E 
parallels the trend in stature. There is no doubt that this segment 
of the total length dimension of the body shows marked subgroup 


TABLE 10. SITTING HEIGHT 


Group 

No. 

Range 

Mean 

S. D, 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans . . 

862 

69-94 

80.85:^.08 

3.44 =.06 

4.25 =,07 


Group A 

221 

69-90 

80.03 =.15 

3.34=. 11 

4.17=.13 

6xpe D 
None 

Group B ... 

192 

71-90 

80.73 =.15 

3.14=. 11 

3,89=. 13 

Group C 

359 

69-92 

81.09=.12 

3.47 = .09 

4.28 = . 11 

2xpe D 

Group D 

45 

75-88 

81 .77 =.36 

3.54 =.25 

4.33 =.31 

2xpe D 



75-91 

82.30 =.35 

3.52 =.25 

4.28 = .30 

4xpe D 

Cacerenos . 

23 

84.19 


Aranzadi, 18946 







-Andalusian Aloors . 

28 


85.00 = .35 

2.75 =.25 

3.24 = .29 


Coon, 1929 







Mexicans 

48 


83.12 = .37 

3.62 = .26 

4.36 = .31 


Tzentals ... 

100 

74-92 

83.00 




Chois 

100 

72-90 

81.78 





80 

73-90 

82.54 




Huaxtecs 

100 

74-92 

83.08 




Tzotzils 

100 

74-89 

83.03 




Mayas 

100 

76-89 

80.37 




Starr, 1902 







Sioux, Pure 

538 

70-98 

88.50 

3.50 

3.95 


Sioux, Half-Blood . . 

77 

68-96 

89.60 

4.39 

4.89 


Sullivan, 1920 







Hawaiians, Pure . . . 
El Hawaiian, North 

69 


90.11 =.24 

2.95 ±.17 

3.27±.19 


European 

10 

83-94 

90.69 =.82 

3,85 =.58 

4.24 



Dunn, Tozzer, 1928 
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TABLE 10. (Continued) 
Fem.\les 


Group 

Xo. 

Range 

ilean 

S.D. 

V. 

Significance 
Y\Tth Total 
Yucatecans 

Total Yucatecans . . 

685 

65-86 

74.67=.08 

3.04 =.06 

4.07 = .07 


Group .Y 

151 

68-82 

73.92 ±.19 

3.42 ±.13 

4.63=.18 

4xpe D 

Group B 

228 

65-82 

74.20 = .13 

2.80 ±.08 

3.77 = .12 

4xpe D 

Group C 

199 

65-86 

74.99 ±.15 

3.12 = .ll 

4.16±.14 

2xpe D 

Group D 

61 

69-82 

76.06 ±.23 

2.62±.16 

3.44 ±.21 

6xpe D 

Group E 

46 

69-83 

76.28 =.31 

3.16±.22 

4.14 ±.29 

5xpe D 

Mexicans 

29 

69-84 

77.29 ±.42 

3.34 ±.30 

4.32±.38 


Mayas 

25 

68-79 

72.89 




Huaxtecs 

20 

73-83 

77.45 




Tzendals 

25 

72-82 

77.20 




Chois 

25 

68-85 

74.81 




Chontals 

25 

75-86 

78.80 




Tzotzils 

25 

73-87 

78.36 




Starr, 1902 







Smith Coll. Students 

100 

80-93 

86 84 ±.20 

2.96 

3.41 


Steggerda et al.. 

1929 






Sioux, Pure 

156 

70-94 

82.10 

3.49 

4.25 


Sioux, Half-Blood . . 

19 

66-90 

83.00 

4.91 

5.91 


Sullivan. 1920 







Hawaiians. Pure . . . 
1 Hawaiian, 1 North 

34 

81-92 

86.30 




European 

12 

82-90 

86.40 




Fi Hawaiian, North 

European 

i Hawaiian, J North 

10 

86-89 

87.50 




European 

, 6 

80-93 

87.30 





Dunn, Tozzer, 1928 


differences. This fact is more clearly demonstrated in the seriation 
curves, where bimodality is again seen as a characteristic of the 
male Groups D and E, and of the female Group E. The modes of 
highest frequency, as well as of highest value, of the male Groups D 
and E coincide with one of the Spanish peaks. 

The approach of the Whiter averages to the Me.xican and Span- 
ish means is fairly close. Starr’s values for the Alayas are about 
the same as for Groups A and B ; the Mayas are distinctly shorter 
than any of the other tribes which he cites. Dunn and Tozzer’s 
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data for females and Sullivan’s for both sexes indicate the same 
trend toward superior means as before. 

Tibiale-Sphyrion. No direct measurement of total length of 
the lower extremity was made in this study. However, a good 
estimate of the values for the subgroups can be obtained by sub- 
tracting in each case the mean for sitting height from that of 

TABLE 11. TIBIALE-SPHYRIOX 
Males 


Signincance 
with Total 

Group No. Range Mean S. D, V, Yucatecans 

Total Yucatecans .. 30-41 35.S^=!=.06 2.01 ±.04 5.61 ±.12 

Group A 128 30-41 35.52±.12 1.97±.08 5.55±.23 2xpeD 

Group B 108 30—41 35.44±.12 1.91±.09 5.39±.25 3xpeD 

Group C 198 30-41 36.10=.09 1.97±.07 5.46±.18 3xpeD 

Group D 32 32-41 35.97±.26 2.22±.19 6.17±.52 None 

Group E 26 32-40 36.19±.26 1.94±.18 5.36±.50 IXpeD 

Cacerefios 23 ... 38.69* 


Aranzadi, 18946 


1 Hbhe dea UnterachenckeU. 

stature. For males, the results are (in alphabetical order) : 74.68, 
75.07, 76.14, 76.49, and 76.85; for females: 68.84, 68.68, 69.39, 
70.41, and 70.48. The tendency toward rise in the Whiter means 
is manifested here as in sitting height. Since no statistical con- 
stants are available for determination of the significance of the 
differences, no definite statements can now be made as to whether 
there are proportional differences between the groups in relative 
length of trunk and lower extremity. 

Data for tibiale-sphyrion length were obtained for males only. 
The evidence for significance of differences is not as clear-cut as in 
the case of sitting height, but real subgroup differentiation does 
occur. The table showing the proportion of trunk height to body 
height should next be considered. 

Relative Sitting Height. In neither sex are found significant 
differences in mean relative sitting height. The Maya Indians are 
short people and the segments of stature are short in comparison 
with those of the Whiter progeny of the cross. But the proportion 
of trunk to stature and of total lower extremity length to stature 
does not significantly vary. 
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TABLE 12. RELATIVE SITTING HEIGHT 
Maues 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans . 

861 

45-57 

51 .73 =.04 

1.53 ±.02 

2.96 = .05 


Group A ... 

221 

48-57 

51.76±.07 

1.53 ±.05 

2.96 = . 10 

None 

Group B 

192 

48-57 

51.88 =.07 

1.50 05 

2.89 ±.10 

2xpe D 

Group C 

359 

45-55 

51.65 =.05 

1.53 =.04 

2.96 = .07 

IXpeD 

Group D 

44 

48—55 

51.75=i=.l7 

1.70 ±.12 

3.28 ±.24 

None 

Group E ... 

45 

48-55 

51.67=t.l6 

1.55±.ll 

3.00 = .21 

None 

Andalusian Moors . 

28 


51.89±.17 

1.35±.12 

2.60 ±.23 


Coon, 1929 







Eskimo 



51.40 




NaLua 



51.80 




Shoshoni 



52.20 




Pima . 



52.90 




Apache 



53.20 




Kalmucks 



52.70 




Yukuts 



53.00 




North Chinese . . . 



53.70 




Masai 



48.90 




(Martin, 19U) 







Mexicans 

48 


51.75^.16 

1.62±.12 

3.13±.23 


Chontals 

80 

47-55 

51.60 




Huaxtecs 

100 

50-56 

52.80 




Mayas 

100 

48-54 

51.70 




Tzotzils 

100 

49-58 

53.20 




Tzendals 

100 

51-59 

53.30 




Chois 

100 

49-56 

52.40 




Starr, 1902 







Sioux, Pure 

536 

46-56 

51.40 

1.68 

3.26 


Sioux, Half-Blood . 

77 

41-56 

51.60 

1.94 

3.76 


Sullivan, 1920 







Hawaiians, Pure . . 
Fi Hawaiian, North 

69 


52.61 ±.11 

1.38±.08 

2.62 ±.15 


European 

10 

50-54 

52.28 ±.22 

1.04±.16 

1.99 



Dunn, Tozzer, 1928 
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TABLE 12. (Continued) 
Fem.a^les 


Group 

N’o. 

Range 

Mean 

S.D. 

Significance 
■wnth Total 
V. Yucatecans 

Total A'ucatecans , . 

685 

47-58 

51.71 ±.02 

0.78 ±.01 

1.52 ±.03 

Group K 

151 

47-57 

51 .61 ±.04 

0.71 ±.03 

1.38 ±.05 2xpeD 

Group B . . . . 

228 

48-56 

51.72 ±.03 

0.78 =.02 

1.50=i=.05 None 

Group C 

199 

47-58 

51.74 ±.04 

0.84 ±.03 

1.63 ±.06 IxpeD 

Group D . . . . 

61 

47-56 

51.76 ±.06 

0.72 ±.04 

1.38 ±.08 None 

Group E 

46 

48-56 

51.74 ±.08 

0.85 ±.06 

1.64 ±.12 None 

Mexicans 

29 

49-56 

51.78 ±.14 

1.14±.10 

2.20±.19 

Mayas 

25 

48— 55 

51.50 



Huaxtecs 

20 

50-54 

52.50 



Tzendals 

25 

51—56 

53.60 



Chois 

25 

46-64 

52.80 



Chontals 

25 

51—55 

53.10 



Tzotzils 

25 

51-60 

54.20 



Starr, 1902 






Smith Coll. Students 

100 

49—56 

53.28 ±.88 

1.31 

2.46 

Steggerda et al., 1929 





Frencli 



53.60 



Nahua 



52.20 



(Martin, 1914) 






Sioux, Pure 

156 

43-59 

51.40 

1.90 

3.71 

Sioux, Half-Blood . . 

19 

41-54 

51.40 

2.75 

5.35 

Sullivan, 1920 






Hawaiians, Pure . . . 
j Hawaiian, J North 

34 

50—56 

53.10 



European 

12 

52-55 

53.30 



Fi Hawaiian, North 

European 

j Hawaiian, f North 

10 

52—55 

53.70 



European 

6 

50—55 

53.00 




Dunn, Tozzer, 1928 


If other peoples are compared with the Yucatecans, it is noted 
that, in comparison to standing height, the Yucatecans’ sitting- 
height average is smaller than many. The converse of this state- 
ment is that, in comparison to stature, the total leg length of 
Yucatecans is greater. The relative shortness of trunk of Mayas 
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TABLE 13. SPAN 


Males 








Significance 







with Total 

Group 

No. 

Range 

Mean 

S. D. 

V. 

Yucatecans 

Total A'ucatecans . . 

152 

151-181 

166.06 ±.34 

6.24 = .24 

3.76±.15 


Group A 

61 

155-181 

165.04 = .48 

5.62 = .34 

3.41 ±.21 

2xpe D 

Group B 

31 

151-180 

165.76 =.84 

6.9S=.60 

4.21 =.36 

None 

Group C 

49 

155-181 

167.83 ±.58 

6.02 ±.41 

3.59 ±.24 

3xpe D 

Groups U and E . . . 

11 

155“176 

lt)5.50=t.55 

2.70 = .39 

1.63 ±.23 

None 

Cacerenos 

23 


168.80 




Aranzadi, 1894i 







Andalusian Moors . 

28 


172.11 =.80 

6.24±.56 

3.63 ±.33 


Coon, 19:29 







Chontals 

80 

142-182 

164.86 




Huaxtecs 

100 

148-179 

163.00 




Mayas 

100 

150-176 

164.12 




Tzotzils 

100 

145-172 

160.34 




Tzendals 

100 

142-183 

161.33 




Chois 

100 

129-178 

161.40 




Starr, 1902 







Sioux, Pure 

535 

156-202 

181.40 

7.03 

3.87 


Sioux, Half-Blood . 

76 

164-198 

182.40 

6,99 

3.83 



Sullivan, 19^0 


Females 


Total A'ucatecans . . 

107 

135-166 

151.69 ±.35 

5.34 =.25 

3.52±.16 


Group A 

24 

139-162 

152.50 ±.57 

4.12±,40 

2.70 = .26 

IXpe D 

Group B 

35 

141-166 

152.07 ±.66 

5.82 = .47 

3.83 = .31 

None 

Group C 

41 

135-164 

150.82 =.50 

4.74 =.35 

3.14 =.23 

2Xpe D 

Group D 

7 

145-160 

152.07 




Group E 

No 

data 





Mayas 

25 

141-156 

148.24 




Huaxtecs 

20 

140-157 

150.38 




Tzendals 

25 

131-156 

145.56 




Chois 

25 

136-154 

143.81 




Chontals 

25 

141-161 

150.36 




Tzotzils 

25 

134-156 

145.26 




Starr, 1902 







Smith Coll. Students 100 

148-176 

164.02 ±.45 

6,70 

4.09 


Steggerda et at.. 

1929 






Sioux, Pure 

155 

150-180 

168.30 

6.43 

3.83 


Sioux, Half-Blood . . 

19 

156-180 

167.40 

6.79 

4.05 



Sullivan, 19^0 
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and Yucatecans in general seems to stand midway between the 
low averages of some Negroes and the higher of certain Europeans. 
This characteristic should be kept in mind in the later discussion 
of body breadths. The Yucatecan average compares well with 
Starr’s Alayas and Chontals and Sullivan’s Pure and Half-Blood 
Sioux. In neither Sullivan’s nor Dunn and Tozzer’s cases of race 
mixture betw^een Whites and other peoples does alteration in 
average of relative sitting height occur. 

Span. Span is an unsatisfactory measurement from the anthro- 
pological viewpoint, because it combines twm independent variables 
■ — shoulder breadth and the two arm lengths. It is, however, highly 
correlated with stature. The coefficient of correlation existing 
between these two measurements for the male Total Yucatecans 
is .852. In view of the evidence for high correlation, it is remark- 
able that the trend toward higher stature in the Whiter groups 
is not mirrored in the data for span. It is true that Group C of 
either se.x does vary somewffiat from the Total Yucatecans (but in 
opposite directions for the se.xes), and that the samples in Group D 
of either sex are small. Even so, the results are interesting; for 
Starr’s IMayas, although the smallest in stature among the tribes 
cited, have the next to largest average in span. 

Relative Span and Relative Total Arm Length. In comparison 
to stature, span of the Yucatecans is large. Groups C and D have 
smaller averages than the others, in both sexes, but the numbers of 
cases for the Groups D and E are too small for certain interpreta- 
tion. Sulhvan’s male groups are indifferent in this index : his Half- 
Blood females react in much the same way as the Whiter Yuca- 
tecans. 

Since span itself is a composite measurement, the question arises 
as to whether such a difference in proportion is due to the factor in 
span of arm length or to the factor of shoulder breadth. 

The figures presented for total arm length were arrived at by 
addition in the case of each group of the averages of acromion- 
radiale and radiale-dactylion. Relative total arm length was then 
calculated by division of each sum by the appropriate mean 
stature. Groups E of both sexes are characterized by arms wffiich 
are shorter in proportion to stature than is the case in the other 
groups. Again, Sulhvan’s two sets of males are alike, while his 
females differ. The latter variation is in the same direction as that 
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TABLE 15. RELATIVE SPAN 
Males 







Significance 






with Total 

Group 

No. 

Range 

Mean 

S. D. 

V. Yucatecans 

Total A'ucatecans , 

lo2 

102-112 

106.42 =.12 

2.12 =.08 

1.99 = .08 

Group A 

61 

102-112 

106.62=. 19 

2.24 = .14 

2.10 = .13 IXpeD 

Group B . . 

31 

103-111 

106.74 = .25 

2.03 =.17 

1.90 = .16 IXpeD 

Group C 

49 

102-111 

106.10 = .20 

2.10=.14 

1.98 = .13 IXpeD 

Groups D and E . . 

11 

102-108 

105.36 



Swedes 



104.00 



French 



104.40 



Chinese 



102.10 



Japanese 



102.60 



Koreans 



104.00 



Eskimo (Nunatagmiut) 


103.10 



Athabascans (Tahltan) 


103.50 



Bella Coola 



106.20 



Iroquois 



108.90 



(Martin, 1914) 






Chontals 

80 

98-110 

103.10 



'I'zendals 

100 

98-109 

103.40 



Huaxtecs 

100 

99-109 

103.70 



Chois 

100 

98-109 

103.80 



Mayas 

100 

100-111 

105.60 



Starr, 1902 






Sioux, Pure 

5,31 

95-112 

105.20 

2.41 

2.29 

Sioux, Half-Blood . . 

76 

99-112 

105.00 

2.19 

2.09 


Sullivan, 1920 


Females 


Total Yucatecans . 

107 

96-113 

106.00 = .17 

2.55=. 12 

2.41=.ll 


Group A 

24 

103-109 

106.04 = .26 

1.92=.19 

1.81 =.18 

None 

Group B 

So 

100-112 

106.54 = .32 

2.77 =.22 

2.60 = .21 

2Xpe D 

Group C 

41 

101-113 

105.78 =.24 

2.27=.17 

2,15=.16 

Ixpe D 

Group D 

7 

96-109 

104.43 




Group E 

No 

data 





Mayas 

25 

99-111 

104.70 




Huaxtecs 

20 

98-106 

102.00 




Tzendals 

'25 

96-107 

101.10 




Chois 

25 

95-107 

101.70 




Chontals 

25 

96-106 

101.50 




Tzotzils 

'25 

95-105 

100.70 




Starr, 1902 







Smith Coll. Students 100 

94-101 

99.41=1.0 

1.48 

1.49 


Steggerda et al.. 

1929 






Belgians 



101.60 




Nahua 



104.70 




(Martin, 1914) 







Sioux, Pure 

156 

97-111 

105.30 

2.32 

2.11 


Sioux, Half-Blood . . 

19 

100-107 

103.80 

1.75 

1.69 


Sullivan, 1920 









66 


mYA-SPANISH CROSSES IN YUCATAN 


of the Yucatecans. In comparing the Mayas with twenty-two 
other IMexican groups, Starr states that their arms are the longest 
observed. It is not strange, then, that White admixture should 
modify this unusual trait. It will be interesting to compare the 
shoulder breadths of the various types of Yucatecans. 

TABLE 16. ACROMION-RADIALE 


Males 


Group 

No. 

Raoge 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans . . 

494 

24-35 

28.93 ±.06 

1.85 ±.04 

6.39±.14 


Group A 

129 

24-33 

28.61 ±.10 

1.77 ±.07 

6.19 ±.26 

3xpe D 

Group B 

108 

24-35 

28.63 ±.12 

1.83 ±.08 

6.39 ±.29 

2xpeD 

Group C ... . 

198 

24-35 

29.18 = .09 

1.85 ±.06 

6.34 ±.21 

3xpe D 

Group D 

32 

26-33 

29.37 ±.22 

1.83 = . 15 

6.23 =.53 

2xpe D 


27 

24-32 

29.04 ±.25 

1.94±.18 

6.68±.61 

None 

Cacerenos 

23 

30.49 

Aranzadi, 18946 







Females 

Total Yucatecans . . 

395 

20-35 

26.26 ±.06 

1.64 ±.04 

6.24 = . 15 


Group A 

94 

22-29 

25.97 =.10 

1.50±.07 

5.78±.28 

Sxpe D 

Group B 

127 

22-35 

26.34 ±.10 

1.66 ±.07 

6.30 ±.27 

None 

Group C 

119 

22-31 

26.35 ±.10 

1.62 ±.07 

6.15±.27 

IXpeD 

Group D ... 

31 

24-31 

26.63 ±.18 

1.52 = . 13 

5.71 ±.49 

2xpe D 

Group E . . . . 

24 

20-29 

26.08 =.29 

2.08 ±.20 

7.97 ±.78 

None 

Smith Coll. Students 

100 

25-33 

29.16±.ll 

1.68 

5.77 


Steggerda et a!., 

1929 







Acromion-Radiale and Radiale-Dactylion. The notable char- 
acteristic of the statistical tables for length of the two arm seg- 
ments is that although step-like rises occur for each measurement 
in either sex through Groups A, B, C, and D, the means for Group E 
fail in continuation of the upward trend. This fact fits in nicely 
with the deduction made in the section on total arm length — that, 
in proportion to stature, arm length in Group E is less than in the 
others. 

Intermembral Index. The proportion existing between length 
of the lower extremity and stature does not vary among the Yuca- 
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TABLE 17. RADIALE-DACTYLIOX 
Males 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans . 

494 

36-46 

40.73 ±.06 

1.99 = .04 

4.88±.10 


Group A 

129 

36-45 

40.33 =.12 

1.96 ±.08 

4.86=.20 

3xpe D 

Group B 

108 

36-46 

40.65 ±.13 

2.04 ±.09 

5.02 ±.23 

None 

Group C 

198 

36-46 

40.92 ±.09 

1.98 = .07 

4.83 = . 16 

2xpe D 

Group D 

32 

38^5 

41.00=.23 

1.90±.16 

4.63±.39 

Ixpe D 

Group E 

27 

38-44 

41 .04 = .21 

1.65 =.15 

4.02 = .37 

Ixpe D 

Cacerenos 

23 


43.12 





Aranzadi, 18946 


Females 

Total Yucatecans , . 393 30-43 37.12 *.07 1.96=.05 5.28*.13 


Group A 94 30-43 36.93*.14 2.02 = . 10 5.47 = .27 IxpeD 

Group B 127 32-43 37.04*.ll 1.88 = .08 5.08±.21 None 

Group C 119 32-43 37.29*.12 1.92*.08 5.15*.23 IXpeD 

Group D 31 34-43 37.47=.27 2.26*.19 6.03=i=.52 IxpeD 

Group E 24 32-41 37.00*.26 1.86=.18 5.03*.49 None 


TABLE 18. INTERMEMBRAL INDEX 

(.\cromion-Radia!eT-Radiale-Dactylion) 
(.Stature — Sitting Height) 


Males 


Group 

No. 

Range 

Mean 

S.D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans 

. 494 

79-106 

91.60 =.10 

3.45 =.07 

3.77±.0S 


Group A 

. 129 

84-104 

91.97 ±.22 

3.74 =.16 

4.07*. 17 

2xpe D 

Group B 

. 108 

80-106 

91.97 ±.22 

3.43 ±.16 

3.74 ±.17 

None 

Group C 

. 198 

79-101 

91.27±.15 

3.16=.ll 

3.46±.12 

2xpe D 

Group D 

. 32 

86-100 

92.09 = .39 

3.29 =.28 

3.57 ±.30 

IxpeD 

Group E 

. 27 

84-101 

91.37±.51 

3.92 ±.36 

4.29±.39 

None 


Females 


Total A'ucatecans . . 395 81-103 


Group A 94 84-100 

Group B 127 81-103 

Group C 119 81-100 

Group D 31 82-97 

Group E 24 83-98 


91.06*.12 3.63 = .09 3.99=.10 
90.92 = .24 3.39=. 17 3.73 = . 18 None 
91.68*.23 3.90*.17 4.25±.18 3xpeD 
9I.09±.22 3.49±.15 3.83*.17 None 
89.81 *.39 3.21 =.27 3.57 *.31 3xpeD 
89.71 ±.47 3.42±.33 3.81 ±.37 2xpeD 
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tecan types; the similar proportion of total arm length to stature 
does so vary. Intermembral index, which represents the ratio be- 
tween length of upper and length of lower extremity, is thus ex- 
pected to be, and is, smaller in the Whiter groups, especially the 
female. The deviation from the Total Yucatecans’ mean is espe- 
cially marked in the female Groups D and E. No male subgroup 
varies significantly in this index. 

SHOULDERS AND HIPS 

Biacromial Diameter and Relative Shoulder Breadth. It has 

been noted that span fails to increase through the subgroups A to 
E as does stature. It has been pointed out that arm length, in 
comparison to stature, is less in the E groups of both sexes than in 
the others. The question arose as to whether shoulder breadth, 
being a part of the span measurement, is an important factor in the 
relative shortening of span in the Whiter types. The tabular data 
for biacromial diameter in the males indicate that from Groups A 
to C a rise in means occurs, such as is seen in stature, but it is not 
continued through Groups D and E. The seriation curves (Plate 
7) tell the same story for Groups A, B, and C; and higher fre- 
quencies of low values are seen in Groups D and E. Among the 
female types, no truly significant variation in average appears. 
Group E’s seriation curve is irregular, but the modal value is the 
same for all groups. The result is that the means for relative shoul- 
der breadth are less in the Whiter female types, but of the same 
general magnitude in the subdivisions of the male Yucatecans. 
The low values for the Groups E in the relative span average, then, 
are principally due to smaller proportional length of arm in both 
sexes, and in the females partly also to relatively narrower shoul- 
ders. The sexual difference in reduction of relative shoulder 
breadth in Yucatecan race mixture reproduces a phenomenon 
noted by Sullivan in his Siouan case. 
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TABLE 19. BIACROMIAL DIAMETER 
Males 


Group 

No. 

Range 

Mean 

S.D 

V. 

Significance 
Mith Total 
Yucatecans 

Total Yucatecans 

. 494 

32-12 

37.59 = .05 

1.72 = .04 

4.58±.10 



. 129 

34-41 

37.27 -.10 

1.67 = .07 

4.4S = .19 

3xpe D 

1 xpe D 

Group B 

. 108 

33-42 

37.43±.12 

1.77=. 08 

4.73 = .22 

Group C .... 

. 198 

32-42 

37.83=. OS 

1.69=.06 

4.47=. 15 

3xpe D 

Group D 

. 32 

3o — il 

37.72 = ,20 

1.68 = . 14 

4.45 = .3S 

None 


. 27 

35-41 

37.96 -.22 

1.67-.15 

4.40 = .40 

IXpeD 

Andalusian Moors 

. 28 

37.64 ±.25 

1.97=. 18 

5.23 = .47 

Coon, 1929 







Chontals 

. SO 

31-39 

35.17 




Huaxtecs 

. 100 

32-40 

35.92 




Mayas 

. 100 

32-39 

36.21 




Tzotzils . . 

. 100 

31-38 

34.69 




Tzendal.> . 

. 100 

30-40 

34.22 




Chois 

100 

29-39 

34.67 




Starr, 1902 







Sioux, Pure . 

. 538 

30-44 

3S.S0 

1.92 

4.94 


Sioux, Half-Blood 

. 76 

32-42 

38.90 

1.89 

4.83 



Sullivan, 1920 


Females 


Total Yucatecans . . 

395 

26-39 

34.31 = .05 

1.58 =.04 

4.61=. 11 


Group A 

94 

31-38 

34.39 =.09 

1.34 =.07 

3.90=.19 

None 

Group B 

127 

26-39 

34.18=. 10 

1.63 = .07 

4.77 =.20 

ixpe D 

Group C 

119 

31-38 

34.50 =.08 

1.35 =.06 

3.91 =.17 

2 xpe D 

Group D 

31 

30-37 

34.26 = . 19 

1.56=. 13 

4.55=»=.39 

None 

Group E 

24 

26-37 

33.79 =.37 

2.66 ±.26 

7,87 = .77 

ixpe D 

Mayas 

25 

28-35 

32.54 




Huaxtecs 

20 

30-36 

32.72 




Tzendals 

25 

29-35 

31.83 




Chois 

25 

29-34 

31.05 




Chontals 

25 

30-35 

32.64 




Tzotzils 

25 

28-35 

32.01 




Starr, 1902 







Smith CoO. Students 

100 

31-39 

35.60 ±.10 

1.51 

4.24 


Steggerda et al.. 

1929 






Sioux, Pure 

157 

30-40 

35.50 

2.09 

5.91 


Sioux, Half-Blood . . 

19 

30-40 

35.40 

2.21 

6.24 



Sullivan, 1920 
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TABLE 20. RELATIVE SHOULDER BREADTH 
AIai.es 








Significance 







with Total 

Group 

No. 

Range 

Mean 

S. D. 

V. 

Yucatecans 

Total Vucatecans . . 

494 

21-27 

24.08 =*=.03 

1.02 =.02 

4.24 ±.09 


Group .A . . 

129 

22-26 

24.15 =.06 

0.95 = .04 

3.93±.16 

Ixpe D 

Group B 

108 

21-26 

24.11 =*=.07 

1.04 ±.05 

4.31 ±.20 

None 

Group C 

198 

21-26 

24.08 =.05 

1.02 ±.03 

4.24 ±.14 

None 

Group D 

32 

21-27 

24.00 =.13 

1.06 ±.09 

4.42 ±.37 

None 

Group E 

27 

22-26 

23.93 ±.15 

1.12±.10 

4.68=.43 

IxpeD 

Andalusian Moors . 

28 


22.93 ±.15 

1.17±.10 

5.10±.46 


Coon, 1929 







French 



18.90 




Belgians 



23.40 




A'akuts 



21.20 




Kalmucks 



24.50 




Sudan Negroes. . . . 



21.80 




Swahili 



24.40 




Athabascans (Tahita 

n) 


22.10 




Eskimo (Nunatagmiut) 


22.60 




Eskimo 



24.30 




Shoshoni . . 



23.20 




(Martin, 1914) 







Siou.x, Pure . . 

534 

17-26 

22.50 

1.10 

4.88 


Siou.\, Half-Blood . 

77 

19-24 

22.40 

1.01 

4.51 


Sullivan, 1920 







Chontals . . . 

80 

19-24 

21.90 




Huaxtecs. ... 

100 

21-25 

22.80 




Mayas 

100 

21-25 

23.10 




Tzotzils . 

100 

20-24 

22.20 




TzendaLs 

100 

20-24 

21.90 




Chois . 

100 

20-25 

22.10 





Starr. 1902 


Ff-.ma les 


Total A'ucatecans . 

395 

19-26 

23.90 ±.04 

1.09 ±.03 

4.56±.ll 


Group . 

94 

22-26 

24.13±.07 

1.00 ±.05 

4.14 ±.20 

3Xpe D 

Group B . 

127 

19-26 

23.92 = .06 

1.04 ±.04 

4.35±.18 

None 

Group C . 

119 

22-26 

23.93 ±.06 

1.03 ±.05 

4.30 ±.18 

None 

Group D 

31 

22-26 

23.32 ±.14 

1.12±.10 

4.80 ±.41 

4xpe D 

Group E 

24 

19-26 

23.46±.19 

1.41±.14 

6.01 ±.59 

2xpe D 

Mayas . ... 

25 

21-25 

22.90 




Huaxtecs . 

20 

21-23 

22.10 




Tzendais 

25 

20-24 

2^.00 




Chois ... 

25 

20-24 

21.90 




Chontals . . 

25 

20-24 

22.00 




Tzotzils . 

25 

20-24 

22.10 




Starr, 1902 







French . 



16.30 




Topinard {Martin, 1914) 





Germans (Baden) 



22.40 




Nahua . 



21.60 




(Alartin, 1914) 







Sioux. Pure 

1.57 

20-26 

22.40 

1.20 

5.36 


Sioux, Half-Blood 

19 

19-24 

21.90 

1.35 

6.16 



Sullivan, 1920 
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Bi-Iliac Diameter and Hip-Shoulder Index. Inspection of the 
data for males on breadth of the body at the Uiac crests enables 
one to say: the larger the type of man, the wider his hips. That 
sort of statement was not foimd strictly applicable in regard to 

TABLE 21. BI-ILIAC DIAMETER 


Males 








Significance 







with Total 

Group 

No. 

Range 

Mean 

S. D. 

V. 

Y ucatecana 

Total Yucatecans . . 

492 

24-32 

28.19 =.04 

1.44 =.03 

5.11 = . 11 


Group A 

129 

24-31 

27.77 = .08 

1.29 =.05 

4.65 =.20 

6xpe D 

Group B 

108 

24-31 

28.16 =.10 

1.58±.07 

5.61 =.26 

None 

Group C 

197 

24-32 

28.41 =.07 

1.40 = .05 

4.93 = . 17 

4xpe D 

Group D 

32 

25-32 

28.28=.18 

1.50=.13 

5.30 =.45 

None 

Group E 

26 

27-32 

28.65 =.16 

1.18=. 11 

4.12=.39 

3xpe D 

Andalusian Moors . 

28 


30.93 =.29 

2.25 = .20 

7.27 =.66 


Coon. 1929 







Females 

Total Yucatecans . 

104 

24-36 

27.94 =.16 

2.37=.ll 

8.48 =.40 


Group A 

19 

24-32 

27.68 = .34 

2.20 =.24 

7.95 = .87 

None 

Group B 

39 

24-34 

27.90 = .25 

2.33 =.18 

8.35 = .64 

None 

Group C 

31 

25-36 

28.03 =.32 

2.63 =.23 

9.38 =.80 

None 

Group D 

9 

24-32 

28.11 




Group E 

6 

27-30 

28.33 




Smith Coll. Students 

100 

24-32 

28.55 

1.56 

5,49 


Steggerda el al., 1929 






Japanese, Hard-working , . 


27.60 after Ogato 



Japanese, Leisure class . . . 


25.30 after Ogato 



Germans 



28.00 after Martin 



(Martin, 1914) 








shoulder breadth, so that in average hip-shoulder index. Group A 
has a probably significantly smaller mean, and Group E a probably 
greater. In other words, it is probable that, as compared to shoulder 
breadth, the more Indian Yucatecans have narrower hips than the 
Whiter ones. 

The female data for hip breadth are scanty. It may be that the 
small number of cases of the extreme subgroups does not permit 
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significant differences to appear. However, the difference between 
A and E means in the males is 0.88 cm.; the similar difference for 
females is 0.65 cm. From averages of hip breadth and stature, 
relative bi-iliac diameter was calculated for the Yucatecan sub- 
groups. All of these values were found to greatly exceed that of the 
Smith students, but the latter were not considered comparable 
because of differences in age. Ogato’s data for two social classes 
of Japanese indicate the presence of another factor worthy of con- 
sideration — that of functional or environmental influence. It is 

TABLE 22. HIP-SHOULDER INDEX 

Bi-iliac X 100 
Biacromial 

M.\i.es 


Group 

Xo. 

Range 

Mean 

S. D. 

v. 

Significance 
with Total 
Yucatecans 

Total Yucatecans . . 

49-2 

65-88 

75.07 =b.ll 

3.76 =.08 

5.01 ±.11 


Group A 

129 

66-86 

74.63 --.22 

3.73 =.16 

4.36 ±.20 

5.00±.21 

5.80 = .27 

2xpe D 
None 

Group B . . 

108 

65-88 

75.19 =.28 

Group C 

197 

66-85 

75.22 ±.17 

3.62±.12 

4.81=. 16 

IxpeD 

Group D . . 

32 

69-82 

74.88 ±.34 

2.84 ±.24 

3.97 ±.32 

None 

Group E 

26 

71-80 

75.73 ±.31 

2.3S=.22 

3.14±.29 

2xpe D 

Fan 



65.30 




Sudan Negroes. . 



74.60 




Igorots (Lowland! 



72.90 




Germans (Baden) 



75.80 




Jews 



74.20 




Jews (Weissenberg'i 



76.50 




Igorots (Highland) 



75.40 





(Martin, lOltj 


Females 


Total Y’ucatecans . . 

104 

67-94 

80.88 ±.40 

6.04 ±.28 

7.47 ±.35 


Group A ... 

19 

71-92 

80.76 ±1.1 

7.08 ±.77 

8.77 ±.96 

None 

Group B ... 

39 

67-93 

80.27 ±.65 

6.04 ±.46 

7.52 ±.57 

1 xpe D 

Group C 

31 

75-94 

81.18±.64 

5.28-i=.45 

6.50^.56 

None 

Group D 

9 

71-94 

82.39 




Group E 

6 

73-88 

81.50 




Smith Coll. Students 

100 

60-87 

79.49 ±.28 

4.11 

5.17 


Steggerda et al.. 

1929 
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probable that a tendency toward squatness of build, and that hard 
work and child-bearing are all responsible for the generally high 
indices of Yucatecan women. It is to be regretted that a larger 
number of these women was not measured so that it could be 
certainly determined whether or not the female Whiter Yuca- 
tecans differ significantly from the Indian women in this respect. 

THE THORAX 

Chest Breadth. Coon’s Andalusian Moors exceed the Total 
Yucatecan males in average stature by over seven and a half centi- 
meters. The Spanish group’s superiority in breadth of chest is only 
about four-tenths of a centimeter. Relative chest breadths for the 
two groups are roughly 18.19 for the Yucatecans and 17.56 for 
the IMoors. It should be made clear that the relatively large chests 

TABLE 23. CHEST BREADTH 
M.iixs 


Significance 
with Total 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Yucatecans 

Total Yucatecans . . 

153 

25-32 

28.45 ±.08 

1.39 =.05 

4.89 = .19 


Group A 

61 

25-32 

28.28 ±.13 

1.49=.09 

5.27=.32 

Ixpe D 

Group B 

31 

26-31 

28.23 =.15 

1.26=. 11 

4.46 = .38 

Ixpe D 

Group C 

50 

26-32 

28.72 =.12 

1.28 =.09 

4.46 = .30 

2xpe D 

Groups D and E . . 

11 

27-32 

28.91 =.25 

1.24 = . 18 

4.29=.62 

Ixpe D 

Andalusian Moors . 

28 


28.82 = .26 

2.04=. 19 

7.08 = .65 



Coon, 1929 


African Negroes. . . . . 26.90 

Frencli 26.90 

Navajo 29.70 

(Martin, 1911) 


Fem.vles 

Total Yucatecans . 107 22-33 26.63±.14 2.10=. 10 7.89=.36 

Group A 24 23-30 26.83=.24 1.72=. 17 6.41 ±.62 None 

Group B 35 23-30 26.03±.20 1.75±.14 6.72±.54 SxpeD 

Group C 41 22-31 26.46=.21 2.03±.15 7.67±.57 None 

Group D 7 27-33 29.86±.58 2.29±.41 7.67=1.4 4xpeD 

Group E No data 


Smith Coll. Students 100 21-28 25.07 ±.08 1.30 

Steggerda et al., 1929 


5.19 
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of the Mayas and Maya-Whites are not caused by living in a high 
altitude, for the whole peninsula of Yucatan lies near sea level. 
The male subgroups show no certainly significant differences in 
breadth of chest. The female Group D with its seven representa- 

TABLE 24. CHEST DEPTH 
Males 


Significance 
with Total 

Group No, Range Mean S. D. V. Yucatecans 

Total Yucatecans . . 153 14-22 18.74 =.07 1.30 = .05 6.94 =.27 

Group A 61 16-21 18.49±.10 1.14=.07 6.16=.38 SxpeD 

Group B 31 14-22 18.52=. 19 1.54±.13 8.32=.71 IxpeD 

Group C 50 17-22 19.04=.ll 1.18=.08 6.20±.42 SxpeD 

Groups D and E . . . 11 17-21 19.54±.27 1.31±.19 6.70=.96 3xpeD 

African Negroes 19.50 

French 19.40 

Navajos 21.60 


(Martin, lOlll 


Females 


Total Yucatecans . 

. 107 

15-24 

18.45 =.11 

1.71 = .08 

9.27=.43 


Group .A 

24 

16-22 

18.08=.20 

1.47=.14 

8.13 =.79 

IxpeD 

Group B 

. 35 

15-22 

18.23 =.18 

1.57=. 13 

8.61 =.69 

IxpeD 

Group C . . 

. 41 

15-21 

18.39=.15 

1.41±.ll 

7. 67 = .57 

None 

Group D 

Group E 

7 18-24 

No data 

21. 14 = .60 

2.36=.43 

11.16=2.0 

4xpe D 

Smith Coll. Students 100 

15-22 

18.84 = .07 

1.10 

5.81 



Steggerda et al., 1929 


tives has a high average because of two unusually high individual 
values. The women of Group B, for no known reason, have a sig- 
nificantly small average. It is, however, noteworthy that their 
mean is higher than that of the Smith students, who are much 
taller. Groups A, B, and C of both males and females are character- 
ized by possession of high means in chest breadth. Since the num- 
ber of cases for Groups D and E is so small, it is best to defer 
comparison in chest size of Indian with Whiter groups until dis- 
cussion of chest girth. 

Chest Depth. In contrast to breadth, chest depth in both male 
and female subgroups favors significantly the Whiter. For the 
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women, however, the subgroup differences are small, the value for 
Group D females being based upon only seven cases. That the 
mean chest depths of the Yucatecan women are absolutely great is 


TABLE 25. THORACIC INDEX 
Males 








Significance 







with Total 

Group 

No. 

Range 

Mean 

S. D. 

V. 

Yucatecana 

Total A’ucatecans 

. 153 

129-196 

151. 88 =.60 

10.90=.42 

7.18 =.28 


Group 

. 61 

136-186 

152.78 ±.85 

9.82=.60 

6.43 =.39 

None 

Group B .... 

. 31 

137-196 

153.56 = 1.5 

12.14 = 1.0 

7.91 =.68 

None 

Group C 

. 50 

129-181 

151.46=1.1 

11.44 =.77 

7.55 =.51 

None 

Groups D and E . 

11 

135-165 

149.68=1.8 

9.08=1.3 

6.07=.87 

None 

African Negroes . . 



138.00 




Hova 



143.50 




Navajo 



137.50 




French 



138.60 




Bugu 



124.00 




(Martin, 1914] 







.4ge 


Mean 





Europeant 


Segroes 




16-20 



139.00 




21-25 

134.00 


142.00 




26-80 



143.70 




31-40 

135.80 


139.20 




41-50 



137.50 




51-60 



136.90 




61-70 



136.00 




Over 70 

129.20 


138.90 




(Martin, 1914) 







Females 

Total A'ucatecans . 

. 107 

123-172 

144.71 =.65 

9.96 = .46 

6.88±.32 


Group A 

. 24 

129-166 

148.75=1.2 

8.84 =.86 

5.94 = .58 

3xpe D 

Group B 

. 35 

123-162 

143.04 = 1.0 

9.20 = .74 

6.43 = .52 

IXpeD 

Group C 

. 41 

123-172 

144.23=1.1 

10.16=.76 

7.04 =.52 

None 

Group D 

7 

131-168 

142.07 




Group E 

No data 





Europeans 



132.90 




Negroes 



139.80 





(Martin, 1914) 


demonstrated by comparison with the Smith students. No such 
definite evidence is forthcoming in the case of the males, although 
their chest depths are by no means small. 

Thoracic Index. The proportionately broader chests of Yuca- 
tecan males are indicated by comparison of the various subgroup 
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means for thoracic index with those cited by Martin. The chests 
of Yucatecans are absolutely large, and especially so in the trans- 
verse diameter. Those of the females of all subgroups are propor- 
tionately much broader than those of the Smith women; this is 
expected in view of the previous discussion of absolute values. 

Chest Girth (at rest). The male subgroups have been shown to 
differ insignificantly in breadth of chest, but significantly in favor 
of the Whiter groups in depth. In circumference. Group A has a 

TABLE 26. CHEST GIRTH 

(At rest and at level of upper border of fourth chondro-sternal articulation) 

IVL^les 


Significance 
with Total 


Group 

No. 

Range 

Mean 

S.D. 

V. 

Yucatecans 

Total Yucatecans . 

858 

77-107 

89.20 i. 12 

5.04 =.08 

5. 65±, 09 


Group A 

221 

77-102 

88.36 =.22 

4.95=.16 

5.60 =.18 

4xpe D 

Group B 

193 

77-105 

88.83 =.24 

4.86=. 17 

5.47 = .19 

Ixpe D 

Group C 

359 

77-106 

89.79 ±.17 

4.92=.12 

5.48 =.14 

4xpe D 

Group D 

40 

79-117 

90.72 =.70 

6.57=.50 

7.24 =.55 

2xpeD 

Group E 

45 

79-108 

89.40 ±.58 

5.76 = .41 

6.44 =.46 

None 


Serbs 80.00 

Russians, Bulgarians 81.00 

Bavarians .... 87.00 

French 88.70 

English 88.70 

Martin, 1914 (Davenport and Love, 1921) 
U. S. (Davenport and Love, 1921) 

Fremch (167 cm. Stature) 80.10 

(170 cm. Stature 84.40 

(174 cm. Stature I 88.70 

(Martin, 1914) 


Fem.^les 


Total Yucatecans . . 

688 

67-120 

86.52 ±.18 

7.11=. 13 

8.22 ±.15 


Group A 

152 

73-109 

86.71 =.36 

6.54 ±.25 

7.54 =.29 

None 

Group B 

229 

70-109 

86.37 ±.28 

6.36 = .20 

7.36 =.23 

None 

Group C 

199 

67-120 

86.89 =.37 

7.71 ±.26 

8.87 = .30 

IxpeD 

Group D 

62 

70-108 

86.44 ±,68 

7.92=.48 

9.16=.56 

None 

Group E 

46 

69-111 

85.09 = .83 

8.37 ±.59 

9.84 = .69 

IxpeD 

Mexicans 

29 

73-96 

82.47 = .61 

4.88 =.43 

5.92 =.52 
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definitely smaller mean, Group C a larger, and Group D a probably 
larger; Group E fails to follow the lead of Groups C and D toward 
greater average circumference. 

Davenport and Love’s Army measurements of chest girth were 
taken “over the nipples, and perpendicular to the axis of the trunk 
at this level.” There is, no doubt, great personal error in this meas- 
urement, but the techniques of the Army measurers and that of 
the writer are on the average comparable. Comparison with the 

TABLE 27. RELATIVE CHEST GIRTH 
AI.a^les 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans . 

860 

47-69 

57.02 =.07 

3.21 =.05 

5.63 =.09 


Group A 

221 

50-64 

57.08 =.14 

3.06=.10 

5.36±.17 

None 

Group B 

193 

50-68 

57.03 = .14 

2.95 = .10 

5.17 = .18 

None 

Group C 

358 

47-69 

57.08 =.11 

3.22 ±.08 

5.64 ±.14 

None 

Group D 

43 

51-68 

57.12 =.38 

3.71 =.27 

6.50 = .47 

None 

Group E 

4o 

49-68 

56.22 =.41 

4.09 ±.29 

7.27 = .52 

2xpe D 

Belgians . . 



52.80 




Ba-Tua . 



47.30 







49.00 




Iroquois 



55.70 




Xahua 



56.00 




Yaghan 



58.70 





(Martin, 1914) 


Females 


Total Yucatecans . 

. 685 

46-80 

60.20 ±.13 

5.02 ±.09 

8.34 =.15 


Group A 

. 151 

51-75 

00.76 ±.26 

4.72±.18 

7.77 ±.30 

2xpe D 

Group B 

227 

47-73 

60.44 = .20 

4.49±.14 

7.43 ±.24 

IXpeD 

Group C 

, 199 

48-80 

60.43 ±.25 

5.33 ±.18 

8.82 ±.30 

IXpeD 

Group D 

. 62 

48-70 

58.94 ±.43 

5.07 ±.31 

8.60 =.52 

3xpe D 

Group E 

46 

46-74 

58.04 ±.60 

6.01 = .42 

10.35 =.73 

3xpe D 


Belgians 53.00 

French 52.70 

Ba-Tua 46.70 

Bushmen 46.30 

(Martin, 1914) 
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Army data indicates that all Yucatecans are, on the average, abso- 
lutely (and judging from stature, relatively) large-chested. Mar- 
tin’s values are not based on the same technique, for the measure- 
ments quoted from him were taken at a higher level of the chest 
than were those of the author or of the Army. 


TABLE 28. VITAL CAPACITY 


M.4.LES 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans . 

. 85 

3000-5100 

3957 ±39 

533 ±28 

13.47 ±.70 


Group A 

. 30 

3000^900 

3843 =63 

510±44 

13.27±1.2 

2xpeD 

Group B 

22 

3000-4900 

3959=70 

484 ±49 

12.23 ±1.2 

None 

Group C 

. 26 

3100-4900 

4039 ±69 

532*49 

13.17±1.2 

IXpeD 

Groups D and E . . 

7 

3000-5100 

4064 ±168 

658*119 

16.19*2.9 

None 


French, age 20-25 years 
(Martin, 1914) 


( 3529 (Stature 167 and Chest Circum. 80) 
•j 3868 (Stature 170 and Chest Circum. 84) 
[ 4351 (Stature 174 and Chest Circum. 89) 


Filipinos 2800-3000 

Bobbit (Martin, 1914) 

3727 Dreyer's Class A when tVt.= 54.5 k. 
3403 Dreyer’s Class B when Wt.= 54.5 k. 
3183 Dreyer’s Class C when Wt,= 54.5 k. 
3300 Class A when Sitting Ht. = 80.8 cm. 
3013 Class B when Sitting Ht. = 80.8 cm. 
2818 Class C when Sitting Ht. = 80.8 cm. 
4519 Class A when Chest Girth = 89.2 cm. 
4126 Class B when Chest Girth = 89.2 cm. 
3860 Class C when Chest Girth = 89.2 cm. 
Dreyer, 1921 


The Yucatecan female subgroups have no one mean that is sig- 
nificantly different from that of the whole group. As pointed out 
above, size of chest is absolutely great, and also relatively so, as is 
seen when the mean for Alexican females (also measured by the 
writer) is compared with the various averages for Yucatecans. 

Relative Chest Girth. The index of relative chest girth is com- 
puted by dividing girth by stature. The implication that the rela- 
tively great size of chest in comparison with stature is an Indian 
characteristic is suggested by two facts : (1) Group E of the males 
and Groups D and E of the females have smaller chests relative to 
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stature than do the remaining subgroups; (2) average relative 
chest girth is greater in American Indian groups than in any others 
cited by Martin. 

Vital Capacity. No significant differences appear in the data for 
vital capacity. There is, however, statistical probability that 
Group A has a smaller mean than the whole group. The data for 
vital capacity in any case are not expected to be strictly parallel 
with those for chest measurements, because a psychological factor 
— that of the subject making his best effort — is intruded. 

The data obtained for females are too scanty to justify presen- 
tation. 


BODY BUILD 

The discussion of the physical characteristics of the Yucatecan 
subgroups has brought out the following facts: 

1. Maya Indians are absolutely small in stature. The Whiter 
types of the race-mixture progeny are taller. 

2. The relative shortness of trunk of the INIayas, and of Yuca- 
tecans in general, stands midway between the proportionately 
short trunks of most Negroes and the proportionately long ones of 
many Whites. 

3. The arms of the Indians are absolutely long; those of the 
Whiter types are shorter. 

4. Indian types of the Yucatecans have squarer shoulders than 
do the Whiter. 

5. Yucatecans as a group have, in relation to stature, broader 
shoulders than most peoples. No significant subgroup differences 
are found among the males, but the shoulders of the Whiter women 
are proportionately narrower than are those of the Indian females. 

6. The proportion of pelvic breadth to stature for Yucatecan 
males is not unusual; that index for females is higher than the 
values for European Whites and leisure-class Japanese, but com- 
pares well with the average figure for hard-working Japanese 
women. 

7. Yucatecans in general have large chests relative to their 
stature. The Whiter of the miscegenetic progeny are less weU en- 
dowed in this respect. 

It would appear from the foregoing summary that Maya Indians 
are characterized by possession of short and broad trunks com- 
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TABLE 29. WEIGHT (IN KILOGRAMS) 
Males 


Significance 
with Total 

Group No. Range Mean S. D. V. Yucatecans 

Total Yucatecans . . .576 41-99 04.49=^.19 6.73 = . 13 12.35±.24 

Group .4. 163 41-69 52.86±.32 6.08±.23 11.50 = .43 oxpeD 

Group B 133 42-77 o4.32=t.38 6.46 = .27 11.89 = .49 None 

Group C 233 41-99 55.03=.28 6.29=t.20 11.43 = .36 2xpeD 

Group D 27 42-98 55.98 = 1.3 10.34±.95 18.47 =<=1.7 1 xpe D 

Group E 20 48-80 59.40=bl.2 7.86±.84 13.23 = 1.4 4xpeD 

Polish Jews 55.00 

Roumanians 58.40 

.\nnamese 51.30 

Japanese 52.7-56.2 

Koreans 56.40 

Trumai 58.20 

(Martin, 1914) 

Mulattoes (.American) 65.80 

Iroquois 73.80 

Gould (Martin, 1914) 

Belgians 65.00 

Norwegians 66.00 

(Martin, 1914) 

U. S. Troops (Demobilization, 1919) 

White 65.86 

Negro 67.83 

Indian (N. A.) ... 68.10 

Chinese 67.56 

Japane.se ... 65.73 

French 64.48 

Italian 62.59 

Davenport and Love, 1921 

Hawaiians, Pure ... 77.00 

Fi Hawaiian, North 

European 9 ... 88.13 


Dunn, Tozzer, 1928 

Fem.vles 


Total Yucatecans . . 304 32-94 50.36=.35 8.91-.25 17.69±.49 

Group .\ 66 35-70 49.99=fc.56 6.73=.40 13.46=t.79 None 

Group B . . 101 32-74 48.87=.52 7.69 = .36 15.74=.73 SxpeD 

Group C 103 34-94 50.98=t.65 9.85 = .46 19.33±.91 IxpeD 

Group D 19 34-86 53.62=1.8 11.96=1.3 22.31=2.4 IxpeD 

Group E 15 34-78 55.74 = 1.9 10.76 = 1.3 19.31=2.4 2xpeD 

Smith Coll. Students 100 44-72 55.59=.82 12.10 21.77 

Steggerda et al., 1929 

Hawaiians, Pure ... 34 51-107 69.59 

Hawaiian, j North 

European .... 12 43-90 71.73 

\ Hawaiian, J- North 

European 6 50-62 57.45 


Dunn, Tozzer, 1928 
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bined with long arms. The Maya Indian leaven in the mixture 
shows its effect in the build of the Whiter progeny in many re- 
spects, although segregation of a tendency toward relative spare- 
ness in the latter is also evident. Body weight may now be con- 
sidered. 

Weight. As in stature, so in weight: progression from the more 
Indian subgroups to the Whiter is marked by significant increase 

TABLE 30. INDEX OF BODILY FULLNESS 

Weight (Kilos) x 100 
Stature (cm.) cubed 


(Calculated from means) 


M.\les 


FEM.4.I.ES 


Group 

Mean 

Group 

Mean 

Total Yucatecans 

1.42 

Total Yucatecans 

. 1.69 

Group A 

1.43 

Group A 

1.72 

Group B 

1.44 

Group B 

. 1.68 

Group C 

1.42 

Group C 

. 1.69 

Group D 

1.41 

Group D 

. 1.71 

Group E 

1.47 

Group E 

1.76 

Norwegians 

1.29 

Hawaiians, Pure (34) .... 

. 1.61 

Swiss (Schaffhausen) 

1.35 

f Hawaiian, J North 


Japanese 

1.52 

European (12) 

. 1.69 

Koreans 

1.30 

i Hawaiian, J North 


North Chinese 

1.37 

European (6) 

. 1.28 

Baluba (Africa) 

1.10 

Dunn, Tozzer, 1928 


Trumai 

1.43 



(Martin, 1914) 




Hawaiians, Pure 

1.53 



Fi Hawaiian, N. European . . 

1.68 



U. S. Soldiers, 1917 

1.30-1.35 



Dunn. Tozzer, 19^8 





in values. As pointed out previously in discussion of stature, there 
is no evidence for heterosis. The seriation curves (Plate 8) 
show the distribution of this character in the various subgroups 
in a way that the list of means can not. For comparison with 
the Yucatecan groups, no Spanish data were available; the curve 
used for comparison is that of another South European group — 
Itahans of the U. S. Army in the World War. The trend of the 
means shows that the Whiter the subgroup, the greater the average 
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weight; the trend of the modes indicates that the Whiter the sub- 
group, the greater the frequency of heavier individuals. 

In comparison with other world peoples, Maya Indians are short, 
and are also seen to be lighter in weight. They fall in approximately 
the same weight class as the Annamese, Japanese, and Koreans, and 
are much hghter, on the average, than any of the U. S. troops 

TABLE 31. INDEX OP BUILD 
(The index here used is that used by Davenport and Love, 1921, p. 164.) 

Weight (pounds) x 1000 
Height (inches) squared 

Males 


Significance 
with Total 

Group No. Range Mean S. D. V. Yucatecans 

Total Yucatecans . . 577 31.62=i=.09 3.12=b.06 9.87=fc.20 

Group A 164 24-38 31.38*. 15 2.93*.ll 9.34*.35 IXpeD 

Group B 134 26-44 31.68*.18 3.02*.12 9.53*.39 None 

Group C 232 25-46 31.56*.13 2.99*.09 9.47±.30 None 

Group D 27 27-48 31.70*.57 4.43*.41 13.97*1.3 None 

Group E 20 28-43 33.50*.61 4.06*.43 12.12*1.3 3xpeD 

English 31.59 

Scotch 31.41 

Irish 31.41 

German 32.31 

French 32.28 

Italian 32.63 

Polish 32.73 

Hebrew 31.93 

Indians (N. A.) 32.93 

Chinese 32.82 

Negro-Mulatto 32.63 

Japanese 32.00 


Davenport and Love, 1921 

Fem.^les 

Total Yucatecans . . 304 24-60 34.43±.21 5.42*. 15 15.74±.43 


Group A 66 25-46 33.68*.35 4.18*.25 12.41±.73 2xpeD 

Group B 101 25-46 34.17±.31 4.64±.22 13.58*.64 None 

Group C 103 24-60 34.63*.42 6.30±.30 18.19*.85 None 

Group D 19 24-53 35.29*1.1 7.30*.80 20.69*2.3 None 

Group E 15 27-48 37.1±.88 5.06±.62 13.64=1.7 SxpeD 



MAYA-SPANISH CROSSES IN YUCATAN 83 

cited, even including the better nourished Japanese of the U. S. 
World War Army. 

Indices of Build. Three formulas for index of build were apphed 
to the Yucatecan material. One of these, Rohrer’s index of bodily 
fullness, was calculated from means. Concerning this formula, 
Martin (1914) states, “Die Korperfiille ist gleieh dem prozentualen 
Verhaltnis der Kdrpervolumens zum Langenuiirfel . . . Dies Formel 
lasst den Unterschied in der Entwicklung der Korperfiille am besten 
hervortreten.” Comparison with Martin’s hst of average values 
for various peoples shows that the Yucatecan males have relatively 
heavy bodies for their stature. The male Group D has the smallest 
mean of all the subgroups, and Group C stands close, but Group E 
has the highest value of all. Among the female groups, much the 
same sort of situation obtains. The conclusions from these data 
are that bodily fullness is greatest in the E groups and least in the 
D group of both sexes. But in the summary at the beginning of this 
section, it was pointed out that the more Indian, not the Whiter of 
the Yucatecan progeny, have the proportionately broader shoul- 
ders and the larger chests. Perhaps the explanation of the paradox 
is that the nutrition of the Groups E is better than that of the 
other types; possibly the formula has faults. 

Rohrer’s index of bodily fuUness considers the body as a cube. 
All bodies are therefore considered as of the same general shape. 
As a matter of fact, bodies are not cubes or spheres, and they do 
differ in shape. It may be weU to consider the results of the apph- 
cation of another formula to the material at hand. 

Davenport and Love (1921) recommend highly as an index of 
build the formula in which weight is divided by the second power 
of stature. They state that the formula fits natural conditions well 
because the form of the body lies between the two hypothetical 
conditions of a cyhnder of equal dimensions and a cube or sphere. 
This index of build was calculated for each individual of the two 
Yucatecan series; means and their statistical constants were then 
calculated for the subgroups. The means for both sexes rise in 
steps in much the same manner as noted in stature and weight. 
The only truly significant subgroup differences, are, however, 
those of the Groups E, who have the highest values. The reason 
for this in both sexes is apparent on examination of the frequency 
curves for this index (Plate 9) ; larger minorities of persons heavy 
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for their stature are found in the Groups E of both sexes than in 
any of the other types. 

It should be remarked that such indices as those of bodily full- 
ness and of body build consider the amount of total bulk that goes 
with a given stature. That bulk consists mainly of bony frame- 
work, musculature, and fat. In the cases of individuals of high 
indices, it is impossible to determine from the values alone which 

TABLE Si. INDEX OF ROBUSTNESS 

Stature in centimeters — (chest girth at rest in centimeters weight 
in kilograms) ^ 


(Calculated from means) 


Males 


PeM-ALES 


Group 

Mean 

Group 

Mean 

Total Yucatecans . ... 

. . 12.74 

Total Yucatecans 

. . 6.99 

Group A 

. . 13.49 

Group A 

. . 6.06 

Group B 

. . 12.63 

Group B 

. . 7.64 

Group C 

. 12.41 

Group C 

. . 6.51 

Group D 

11.56 

Group D 

. . 6.41 

Group E 

. . 10.35 

Group E 

. . 5.93 


1 Pignet (1901' o0ers tire following table of standards, by which one can interpret the 
results obtaired by the formula 'Davenport and Love, 1921): 

Class A — Under 10; A very powerful constitution. 

Class B — 11 to 20: Good constitution. 

Class C — 21 to 23; Mediocre constitution. 

Class D — 26 to 30: Weak constitution. 

Clas.s E — 31 to 35: Very weak constitution. 

Class F — Over 36: Extraordinarily weak constitution. 


ones of the three factors are responsible for the numerical result 
obtained. It would appear from the data of the table on inde.x of 
build that the male groups A, B, C, and D rate slightly below the 
sparest groups of the United States Army, and that Group E 
possesses a shghtly higher average. It will later be demonstrated 
that the men of Group E have better opportunities for good nu- 
trition than those of at least Groups A, B, and C, and that their 
work is apt to be of a more sedentary nature. It is therefore possi- 
ble that these men are fatter than the others. 

But the possibility that the men of Group E are fatter does not 
mean that they have the stronger constitutions. The evidence 
from bony measurements seems rather to point to the opposite 
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conclusion. Fortunately there is available a so-called index of 
robustness, devised by Pignet. It takes into account the factor of 
chest size (girth), as well as the factors of magnitude of stature 
and weight. The data presented in the table were calculated from 
means. Even with this imperfect method, the writer believes that 
the differences in results for the various subgroups are sufficiently 
great to warrant certain conclusions being drawm. 

The average Yucatecan has, according to Pignet’s classification, 
a good constitution. The fact that he is small of stature conduces 
toward rather than opposes such a result. In respect to bony body 
framework, the more Indian Yucatecans appear to be better 
equipped than many peoples; but better nutrition and greater 
freedom from hard work has probably allowed the individuals of 
Whiter type to better already good constitutions. 

The women in aU three indices possess higher values than the 
men. Most of them lead active fives, and the usual physiological 
changes peculiar to the sex, causing a tendency toward obesity, 
operate here as elsewhere. It was particularly noted by the writer 
that obese men are almost a rarity in Yucatan, but that heavy 
women, especially those of middle fife, are by no means uncommon. 

It may be concluded that the nutritive state of Yucatecans in 
general varies little from the human average, but that their natural 
endowment in bodily sturdiness is somewhat above that average. 

PHYSIOLOGICAL OBSERVATIONS 

Blood Pressure. The data on blood pressure are of chief interest 
in comparison with the recently published work of C. P. Donnison, 
late Medical Officer of the East African Medical Ser\uce. Dr. Don- 
nison studied the blood pressure of apparently healthy Kavirondo 
Negro males of ages varying from fifteen to seventy. Table 33 
shows Donnison’s findings, compared with Daily’s blood-pressure 
estimate for normal Europeans and Americans, and the data for 
Yucatecans. It will be interesting to consider Donnison’s com- 
ments on his own work: 

The (Kavirondo) natives Kve under primitive conditions, that is, under con- 
ditions which have probably undergone no appreciable change for many cen- 
turies. ... In two years’ observation at a native hospital while eighteen hun- 
dred patients were seen, no case of raised blood pressure was encountered, 
though abnormally low were not uncommonly noted. On no occasion was a 
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P. P. s= Pulse pressure. 
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diagnosis of arteriosclerosis or chronic interstitial nephritis made. . . . Hyper- 
trophied hearts, without intrinsic cardiac disease to account for the enlarge- 
ment, are very rarely met with in the African. . . . Opportunities for carrying 
out post-mortems have often occurred, and it has been noted that the native 
African usually shows much less atheroma in the aorta than does an average 
European of the same age. 

The results of this investigation thus lend support to the view that hyper- 
piesia and arteriosclerosis are diseases associated with civilization. Hyper- 
piesia has been recorded as quite common in Egypt by Ismail, but this is a 
country that has been considerably influenced by European and other civiliza- 
tions, recent and remote. Furthermore, Ismail points out that the disease is 
almost confined to middle, upper, and more educated classes and is rare 
amongst hospital (lower class) patients. . . . The greater mental stress required 
by the ordinary European citizen in his everyday life, as a result of the ten- 
dencies of modern civilization, has had its effect upon the physiology as well as 
the pathology of the race. 

In Dennison’s table it is notable in the case of Europeans that 
both systolic and diastohe blood pressures, as well as pulse pressure 
(the difference between the two former), rise constantly with age. 
In Kavirondo Negroes the values reach a peak about the age of 
thirty-five, or earlier, and after that age decline. The male Yuca- 
tecans exhibit a similar tendency, while the means for the females 
show no middle-age change. Four males whose ages range from 
fifty-five to fifty-nine and seven females of more than sixty years 
have higher average systolic pressures than do the younger age 
groups; but in neither case do the averages top a systolic value of 
125 mm. of mercury. The highest single systolic reading in the 
case of either sex was 150 mm.; the maximum diastolic value for 
males was 106, for females, 94 mm. 

The numbers in the Yucatecan age groups are very small. In 
all, one hundred and forty-seven males and one hundred and five 
females were examined. For the group of males as a whole, the 
average systolic pressure is 115.4 mm.; the average diastolic, 
71.9 mm. Although the male and the female age-blood-pressure 
curves for Yucatecans do not duplicate that of Donnison’s Kaviron- 
dos, yet there is little doubt that essentially the same tendencies are 
at work in the two groups. In comparison with the European and 
American modes of life, the rural Yucatecan, hke the Kavirondo, 
Uves simply. It may very well be true that, as Donnison indicates, 
the Yucatecans and Kavirondos have really normal blood pressure 
and that the more “civihzed” Europeans are the abnormals. 
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TABLE 34. BLOOD PEESSERE — SYSTOLIC 
Males 

Significance 
with Total 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Yucatecans 

Total ANcatecan^ . 

150 

85— 150 

115.43 ±.78 

14.01 ±.55 

12.14±.48 


Group A 

60 

88-144 

117.20±1.2 

13.71 ±.84 

11.70±.72 

None 

Group E ... 

31 

85-144 

111.45±1.5 

12.69±1.1 

11.39±.98 

None 

Group C 

49 

88-150 

116.18±1.4 

14.58±.99 

12.55 =.85 

None 

Groups D and E . 

10 

96-142 

117.70 




Zuni, age o0-70 . . 

65 


120-130 




Zuni, age 25—50 . . 

74 


110-125 




Fleming, 1924 







Females 

Total Yucatecans . 

106 

82-159 

113.91 ±.98 

14.91 ±.69 

13.09±.61 


Group A 

24 

88-150 

115.12=2.0 

14.58±1.4 

12.66±1.2 

None 

Group B . . 

34 

82-153 

113.00±1.7 

15.06±1.2 

13.33 = 1.1 

None 

Group C 

41 

88-159 

113.80 = 1.6 

15.69±1.2 

13.79=1.0 

None 

Group D 

7 

100-129 

114.71 ±2.4 

9.33=1.7 

8.13 = 1.5 

None 

Group E 

No data 






TABLE 35. BLOOD PRESSURE — DIASTOLIC 
Males 

Significance 
with Total 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Yucatecans 

Total Yucatecans 

150 

46-106 

71 .85 =.50 

8.97 = .35 

12.48 = .49 


Group A 

60 

46-106 

72.55 =.85 

9.78 ±.60 

13.48 = . 83 

None 

Group B 

31 

58- 90 

69.64 ±.99 

8.19±.70 

11.76=1.0 

None 

Group C 

49 

58- 94 

72.59 ±.75 

7.80±.53 

10.75 =.73 

None 

Group D 

10 

58- 88 

71.90 




Group E 

No 

data 





Zuni, age 50-70 . . . 

65 


58—85 




Zuni, age 25-50 .... 

74 


60-75 




Fleming, 1924 








Females 


Total A’ucatecans 

. 106 

34-96 

71.14±.71 

10.80=.50 

15.18 = .70 


Group A 

. 24 

55—93 

72.88=1.2 

8.88±.86 

12.18 = 1.2 

None 

Group B . 

. 34 

34-96 

69.32 = 1.4 

12.15=.99 

17.53±1.4 

None 

Group C . 

. 41 

46-96 

71.22=1.2 

11.10=.83 

15.58 = 1.2 

Xone 

Group n . 

7 

67-84 

73.57=1.2 

4.65 =.84 

6.32 = 1.1 

None 

Group E 

. No 

data 
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The discussion of blood pressure so far has considered the 
Yucatecans as a uniform group. The racial subgroups of the Yuca- 
tecans have been seen to differ significantly among themselves in 
certain measurements. In systolic blood pressure, no such differ- 
ence appears; the numbers are probably too small for the statis- 
tical purpose in mind. Group A of the males shows higher value 
and Group B the lowest. Coincidence in Group B of low systolic, 

TABLE 36. PULSE PRESSURE 
Males 


Significance 
with Total 

Group No. Range Mean S. D. V. Yucatecans 

Total Yucatecans . . 150 21-81 13.12 =t .65 11.80 = .16 27.36*1.1 

Group A 60 21-81 11.50* .98 11.26 = .69 25.30*1.6 None 

Group B 31 21-80 11.08*1.37 11.31*.97 27.60*2.1 None 

Group C 19 21-80 42.91*1.22 12.68=.86 29.55=2.0 None 

Groups D and E . . . 10 25-68 42.50 


Females 

Total Yucatecans . . 106 13-72 42.51=.67 10.28=.18 21.17*1.1 

Group A 21 21-60 13.00 = 1.3 9.18*.92 22.05*2.2 None 

Group B 31 25-72 43.20*1.3 11.32*.93 26.20*2.1 None 

Group C 11 13-61 42.11*1.1 10.12=.75 21.03*1.8 None 

Group D 7 29-56 10.22=2.0 7.96*1.1 19.79*3.6 None 

Group E No data 


as well as low diastohc pressure, with a lower age mean than is 
seen in Groups C, D, and E suggests a correlation which is known 
ordinarily to exist ; but Group A exhibits a higher systohc pressure 
than Group B and the former subgroup has the youngest mean age 
of the groups. It may be concluded that among racial subgroups, 
such as are seen among the Yucatecans, race as a factor affecting 
blood pressure is imimportant. The comparatively slow pace of 
fife of Yucatecans gives a low average reading and appears to affect 
all alike. 

Pulse Rate. Examination of pulse rate was made under two 
kinds of conditions : in the sitting posture at rest, and in the recum- 
bent posture while the subjects were undergoing basal metabolism 
tests. Hrdlicka (1908, p. 141) concludes, after presenting adequate 
data, that “the heart beat is decidedly slower in the Indian than in 
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the White man.” The mean rate of pulse (sitting) in one hundred 
and forty-eight Yucatecans is 73.6 beats per minute, a figure con- 
siderably above 62.3, the average for two hundred and eighty-two 
North American Indians of various tribes examined by Hrdhcka. 

The ascertaining of normal rate of heart beat is not the simple 
procedure that it may seem. Comparable figures are obtained only 
when the subject is in a normal physical condition, when he has 
been in a resting posture for at least five minutes, when he is not 
engaged in the digestive process, and probably most important of 
aU, when nervousness, due to the fact that he knows he is under 
scrutiny, is not present. In examination of the Yucatecans, the 
fiirst three conditions were probably fulfilled, but one can never be 
absolutely sure that the fourth element is not to some extent a dis- 
turbing factor. 

On the other hand, the conditions under which pulse rate was 
counted during the metabolism tests were much better controlled. 
The average for thirty-two Yucatecan males is 54.7; that for one 
hundred and thirty-sLx White males measured in Boston by Ben- 
edict (1928) is 61. Such a finding is in accord with Hrdlicka’s 
pronouncement, but the data on Whites were obtained in a differ- 
ent climate — that of Boston. However, nine American Whites, 
whose metabolism rates were tested at Chichen Itza, showed an 
average heart rate of 60.3. Even with such small samples, one is 
justified in assuming the average pulse rate of Yucatecan Indian 
mixtures to be less than that of Whites, and to be in agreement with 
Hrdlicka’s previous finding for North American Indians. 

With the small samples at hand, it is not possible to demonstrate 
a difference in pulse rate among the Yucatecan subgroups. As in 
the case of blood pressure, the factor of most importance in sustain- 
ing low values in pulse rate among Indians generally is probably 
freedom from the rush of “civilization,” although, in the present 
state of knowledge, causes inherent in race itself cannot be sum- 
marily dismissed. 

Hand Squeeze. Hand squeeze, as measured by use of a dy- 
namometer, is an index of muscular strength. But the amount of 
pressure e.xerted also depends to a great e.xtent upon a certain 
psychological quality; an ability to throw aU available muscular 
power into an act at a given instant. Degree of mental alertness and 
habitual actions, then, influence any results relating to hand squeeze. 



IVIAYA-SPANISH CROSSES IN YUCATAN 


91 


TABLE 37. HAND SQUEEZE 


Males 








Significance 







with Total 

Group 

No. Range Mean S. D. 

V. 

Yucatecans 

Total A’ucatecans . . . 

. 646 23-64 39.64 

=..21 7.86 

±.15 

19.83 = .37 


Group A 

. 149 24- 

-59 37.37 

=..38 6.80 

±.27 

18.20 = .71 

6xpe D 

Group B 

146 24- 

-59 39.02 

-.40 7.20 

=.28 

18.45 =.73 

1 xpe D 

Group C 

. 278 23-64 40.42 

=..34 8.40 

=b.24 

20.78 =.59 

3xpe D 

Group D 

. 37 24- 

-59 39.98 

=..84 7.55 

=i=.59 

18.88=1.48 

None 

Group E 

. 36 25- 

-64 44.50 

=..89 7.95 

=.63 

17.87=1.42 

5 xpe D 

Andalusian Moors . 

.28 . . 

36.82 

=.1.30 




Coon, 1929 





Mean 

Mean 

Group 

No. 

Range 

Mean 

Age 

AU ages 

Stature ^ 

Maricopa 

. . . 10 

36-59 

48.90 

20-30 

44.27 

174.9 


13 

32-61 

44.90 

30^0 




8 

40-52 

45.50 

40-50 




7 

26-48 

34.90 

50-60 



Yuma 

. . 13 

31-60 

44.70 

20-30 

42.92 

172.2 


4 

34-55 

47.00 

30-40 




8 

30-47 

38.80 

40-50 




4 

30-48 

41.30 

50-60 



Pima 

. . . 13 

34-48 

41.70 

20-30 

37.10 

171.8 


14 

30-48 

40.70 

30-40 




12 

30-43 

36.30 

40-50 




12 

18-43 

28.70 

50-60 



Mohave 

. . . 12 

32-54 

42.50 

20-30 

39.20 

171.6 


8 

32-58 

45.90 

30-40 




10 

23-48 

38.20 

40-50 




8 

22-42 

28.80 

50-60 



Apache (White Mt.) . 

. . . 32 

35-58 

45.80 

20-30 

43.71 

169.1 

6 

35— 50 

43.50 

30-40 




11 

24-48 

38.10 

40-50 




1 


40.00 

50-60 



Papago 

. . , 28 

26-50 

38.90 

20-30 

38.92 

170.9 

11 

28-48 

40.60 

30-40 




8 

31^1 

36.70 

40-50 




1 


39.00 

50-60 



Cora 

. . . 16 

28-41 

35.10 

20-30 

32.87 

164.1 


8 

26-41 

33.60 

30-40 




17 

24-36 

31.60 

40-50 




8 

24-35 

30.40 

50-60 



Hopi 

. . 26 

25-56 

42.10 

20-30 

38.91 

164.5 2 

14 

34-48 

40.20 

30-40 




6 

33-40 

35.10 

40-50 




12 

24-42 

32.40 

50-60 




Hrdliyca, 1909 (Mean stature for the Yucatecans as a group is 156.43 cm.}. 
Mean of Pueblo Indians in general (Hrdlicka, 1909). 
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TABLE 37. {Continued) 







Mean 

Mean 

Group 

No. 

Range 

Mean 

Age 

All ages 

Stature ^ 

Laguna (Pueblos"' 

. 20 

26-58 

41.80 

20-30 

39.16 

164.5 2 


17 

36-54 

43.40 

30-40 




12 

29-44 

35.50 

40-50 




9 

18-38 

30.20 

50-60 



Zuni 

. 25 

35-52 

41.50 

20-30 

38.25 

164.5 2 


U 

28-50 

38.00 

30-40 




8 

32-52 

39.70 

40-50 




10 

25-42 

29.30 

50-60 



Tarasco 

. 25 

29-44 

35.70 

20-30 

33.78 

163.1 


8 

24-40 

32.60 

30-40 




8 

27-34 

32.90 

40-50 




5 

20-38 

27.50 

50-60 



Aztec 

18 

26-38 

31.20 

20-30 

28.50 

164.3 


17 

17-35 

26.80 

30-40 




8 

20-38 

27.60 

40-50 




3 

22-28 

24.30 

50-60 



Otomi 

. 10 

26-39 

32.70 

20-30 

29.12 

159.3 


6 

30-39 

34.80 

30-40 




13 

19-32 

27.70 

40-50 




17 

16-34 

26.10 

50-60 



Hrdlicka, 1908 










Age SO-80 

Age 30-40 

Age 40-50 

-Age 50-60 

Mean of Taller Tribes: 

Maricopa, Yuma, 




Pima, Mohave, Apache, Papago 

. 43.31 

43.21 

38.68 

32.22 

Mean of Shorter Tribes: 

Hopi, Laguna, Zuni, 




Cora, Tarasco, Aztec, Otomi. . . 


. 37.93 

36.03 

32.44 

28.92 


1 Hrdhoka, 1909 (Mean stature for the Yucatecans as a group is 156.43 cm.). 
- Mean of Pueblo Indians in general (Hrdlicka, 1909). 


Females 


Significance 
with Total 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Yucatecans 

Total Yucatecans .... 

501 

9-49 

23.64 ±.18 

6.10±.13 

2j.81 :±:.55 


Group A ... 

118 

9-49 

22.46 =.41 

6.65 ±.29 

29.60=1.3 

3xpe D 

Group B . 

163 

9-39 

23.35=t.29 

5.45 ±.20 

23.34 ±.87 

IXpeD 

Group C 

149 

9-44 

24.75 ±.33 

6.00±.23 

24.24 ±.95 

3xpe D 

Group D 

40 

10-39 

22.88 ±.54 

5.10±.38 

22.30±1.7 

IXpeD 

Group E 

31 

9-39 

25.22 ±.89 

7.35 ±.63 

29.14 ±2.5 

Ixpe D 

Smith Coll. Students 

90 

18-52 

35.25±-51 

6.99 




Steggerda et cd., 1929 
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First of all it is apparent that for the Yucatecan subgroups, the 
values depend in a rather direct fashion on bodily size; larger men 
are able to squeeze more. This finding is seen to be all the more 
noteworthy when it is realized that significant differences appear 
between the groups in spite of the high variability exhibited by the 
coefficients of variation. 

It is in the comparison of the Yucatecan data as a whole and of 
Group A with those for other American Indian tribes that one’s 
interest becomes aroused. Hrdlicka published in 1908 an invalu- 
able study of the physiologj^ of Indians of the southwestern United 
States and northern iVIexico. For purposes of easier comparison, 
his data on hand squeeze have been regrouped and averaged. The 
first six taller tribes shown in the table have a mean squeeze (re- 
gardless of age) of 40.82 kilograms, which is approximately the 
same value as that for Total Yueatecans. Yet the compared tribes 
average very much taller than do the Yueatecans. It is possible 
that the Yueatecans possess more White blood than do the others. 
In such a case, it is more fitting to compare the average of these 
northern tribes with that of Group A. When this is done it is ap- 
parent that the difference in average squeeze is even more dispro- 
portionate to the difference in stature. The latter seven shorter 
tribes, whose data Hrdlicka presents, show an average value of 
34.79 kilograms. Even these Indians exhibit a mean stature which 
is considerably above that of either the Total Yueatecans or of 
Group A, but their average squeeze is definitely lower. To average 
the Pueblo groups with Cora, Tabasco, Aztec, and Otomi, however, 
is probably an incorrect procedure. The mean hand squeeze for 
the latter groups is only 31.10, while the three Pueblo groups 
average (without regard to age) 38.78 kilograms. Since the test of 
hand squeeze manifests not only amount of muscular strength but 
also ability to apply it efficiently, there is probably some justifica- 
tion in venturing the opinion that the Mayas and the Pueblo tribes 
reflect their demonstrated abilities to develop and maintain civiliza- 
tions of their own in weU-controlled use of their hands. 

The findings for females parallel in general those for the males, 
but the data are not so trustworthy as are those for males, because 
the women often did not appear to make maximum efforts. 

In summary, it may be said that various findings point toward 
superiority in physical efficiency of the Maya Indian and of his 
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racially mixed relations. Some of them are : large chests and lungs, 
and broad shoulders in proportion to body size; general stockiness 
in build; an efficient cardiovascular system; and a notable degree 
of neuromuscular coordination. 

Basal Metabolism- Probably the first published paper concern- 
ing the possibility of a relation existing between race and metabo- 
lism was that of IVIacLeod, Crofts, and Benedict (1925). Chinese 
and Japanese women living under the environmental conditions of 
American Hfe were found to have a basal metabolism distinctly 
lower than the standards for American women of hke age, weight, 
and height. This conclusion led to the suggestion that race is a 
specific factor influencing metabolism. As an outcome of this re- 
search, the Nutrition Laboratory of Carnegie Institution of Wash- 
ington has undertaken a general study of racial metabolism. The 
data here presented are the results of collaboration between the 
Nutrition Laboratory, the Chichen Itza Project (both Carnegie 
organizations) and the Bureau of International Research of Har- 
vard University and RadcMe College. The location of an archaeo- 
logical station at Chichen Itza presented an opportunity to study 
not only the metabolism of Yucatecans, but also that of American 
Whites living under identical climatic conditions. It was intended 
that the research should determine: (1) whether the environmental 
conditions of Yucatan (particularly climate, and to a certain ex- 
tent, food) would alter the metabohsm of the Whites from their 
standards at home, and (2) the metabohc rate of healthy Yucate- 
cans. 

The first question was not satisfactorily answered because of the 
shortness of the sojourn of most of the White subjects in the coun- 
try before examination. Most of the measurements upon this 
group of White men were made less than four and one-half months 
after they had reached Yucatan, and it is a question whether there 
had been time enough for the change of locality to have any effect. 
Certain conclusions have already been drawn in a paper previously 
pubHshed (Wilhams and Benedict, 1928), which is here quoted: 

The data are of interest chiefly because they indicate to what extent the 
metabolism of this group of White men varies from the probable metabolism 
of normal men in the northern part of the United States, as predicted from the 
Harris-Benedict formula for men. It is perhaps of significance that all the 
YTiite men (nine in number) with the exception of subjects I and X, had a 
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metabolism somewhat below the predicted value, — in two cases clearly ten 
per cent or more below. If the average deviation for the two experiments with 
subject I ( + 11.2 per cent) and the deviation of +5.3 per cent with subject X 
are included, the average apparent depression is lowered from —6.3 to —3.4 
per cent. One would not expect to find such a large proportion of minus values 
with a group of W+ite men selected at random in Boston or in the North. The 
evidence therefore seems positive that these men, on the whole, had a metabo- 
lism shghtly below the predicted metaboUsm. Taking into consideration the 
shortness of the stay in Yucatan, however, we are not justified in interpreting 
this evidence as indicating that the differences in environment had any signifi- 
cant effect upon the basal metabolism. 

The foregoing is pertinent to the present inquiry in that it pre- 
sents metabohsm values of a different race than the Mayas, who 
were living in the same climate as the native race. Further 
quotation from the same paper is necessary: 

Of the greatest significance, of course, is the comparison between the actu- 
ally measured metabolism of these Mayas and the metabolism predicted for 
White men by the Harris and Benedict formula. A large proportion of the men 
had a heat prediction measurably higher than the predicted metabolism. Thus, 
there are but twelve instances of minus values and thirty-eight of plus values. 
(The number of values mentioned refers to check tests as well as to original 
ones.) The average deviation of the actual from the predicted heat production 
for the entire group of thirty-two men is +5.2 per cent. The metabolism of 
these natives is therefore distinctly higher than that which would be e.xpected 
for White men in the United States. 

The definitely high level of heat production with this group of Mayas chal- 
lenges attention. The fact that it cannot be the result of a febrile condition due 
to malaria or some other tropical disease is demonstrated by the records of the 
mouth temperature of the men, taken just prior to the metabohsm measure- 
ments. Thus the maximum buccal temperature w'as 98.4 F. degrees, and the 
minimum 96.4 F., and the average for the entire group 97.2 F. degrees, values 
very close to the accepted normal of 98.6 F. degrees. 

A tropical or subtropical chmate has been commonly supposed to cause a 
low rather than a high metabohsm. The recent observations on browms and 
blacks in Jamaica, however, suggest that climate probably does not have a 
marked influence (Steggerda and Benedict, 1928). The effect of chmate is 
therefore ruled out. 

Configuration (of the body) alone as judged from the “pehdisi ” (of Pirquet) 
does not explain the high metabolism of these Mayas. 

The measurements made upon thi.s group of male Mayas differ from those 
made upon Whites in one particular. The YTiites were, for the most part, 
studied in the early spring, in March and April. The majority of the Mayas 
were studied in July, although not an inconsiderable number of e.xperiments 
were also made in the spring. Frequently measurements were made in Alarch 
and April and again in July for comparison. 
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TABLE 38. BASAL METABOLISM 


Mai.es 



Serial 

No. 

Orv'gen per minute 
Test I Test II 

Percentage deviation from 
Harris-Benedict Prediction 
Test I Test II 

Group (8) 

. 17 

226 

207 

+11.2 

+ 7.2 


21 

197 

209 

+ 2.4 

+10.0 


24 

235 

(235) 1 

+14.5 

(+14.5) 


28 

230 

(230) 

+13.7 

(+13.7) 


53 

237 

238 

+13.7 

+14.1 


59 

223 

(223) 

+11.6 

(+11.6) 


64 

208 

206 

- 0.3 

+ 0.1 


118 

239 

(239) 

+15.2 

(+15.2) 

Means ... . . . 


224.4 

223.4 

+10.2 

+10.8 

Group B (6) 

11 

192 

195 

+ 0.1 

+ 0.9 


35 

202 

191 

+ 6.1 

+ 3.9 


51 

248 

208 

+26.9 

+10.4 


67 

192 

191 

- 3.9 

- 5.3 


122 

234 

240 

+14.2 

+21.2 


160 

244 

218 

+14.4 

+ 1.8 

Means 


218.7 

207.2 

+ 9.6 

+ 0.5 

Group C 

. 57 

203 

211 

- 3.4 

+ 1.6 


72 

220 

(220) 

+ 3.0 

(+ 3.5) 


105 

235 

200 

+10.6 

- 3.7 


117 

207 

(207) 

- 8.8 

(- 8.8) 


167 

164 

188 

— 5.3 

+ 8.6 

Group D 

16 

210 

193 

+ 6.4 

+ 1.0 

Group E , . . ... 

15 

215 

(215) 

+ 2.5 

(+ 2.5) 


58 

235 

(235) 

+ 5.5 

(+ 5.5) 

Means . . . 


211.1 

208.6 

+ 1.4 

+ 1.3 

Means: Group as a whole (22) 


218.0 

213.6 

+ 6.8 

+ 5.9 

Means: Groups .A+B (14). . . . 


222.0 

216.5 

+ 9.9 

+ 8.5 

Means: Groups C+D+E (8) . 


211.1 

208.6 

+ 1.4 

+ 1.3 


I Fdreatheses indicate: No check test. 


The average values for the measurements made on ten individuals in March 
or April, and again in July, are 217 cc. and 210 cc. respectively, a difference of 
7 cc. It hardly seems conceivable that this small difierence can be justifiably 
ascribed to a seasonal effect. 

Another possible explanation is that the high metabolism may be a reflection 
of the type of occupation. These men were all engaged in fairly strenuous mus- 
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cular work (as archaeological laborers) and might be considered as coining 
under the head of well-trained athletes or severe workers, more or less “hard” 
muscularly. In \'iew of somewhat contradictory findings with athletes perhaps 
the safest conclusions to draw regarding the Maj'as are: (1) that their metabo- 
lism on the average is distinctly above the predicted standard for northern 
White men; (2) that their customary life of hard labor may in part (not wholly) 
account for this elevated metabolism, but (3) that their diet is undoubtedly 
somewhat less stimulating to metabolism in so far as protein is concerned, 
than is that of the average YTiite man in the north. 

This leaves the racial factor to be considered. Of the total num- 
ber of Yucatecans subjected to the metabolism test, there were 
some who, because of labor turnover, were not available for an- 
thropological measurements. Others were immature, so that for 
consideration of racial status it is possible to present only twenty- 
two subjects. A summary of the findings is given in the table on 
Basal Metabolism. 

Group A appears to have an average deviation from the Harris- 
Benedict prediction of from + 10 to -f 11 per cent . The check tests, 
in all but one of the eight cases, compare well with the original e.x- 
aminations. 'With this doubtful case (Number 21) out of consider- 
ation, si.x-sevenths of the Test I cases of Group A are seen to show 
values of more than + 10 per cent ; of the Test II cases, six-sevenths 
top -f 7 per cent. Individual Number 64 of Group A. shows values 
that agree almost exactly with the prediction, but with the excep- 
tion of a —0.3 reading in this indi\'idual, there is not a single minus 
value in the Group A series. 

The average of the first tests of Group B is higher than the aver- 
age of the check tests, mainly because of the high reading for Num- 
ber 51 on the original test. This is partially counteracted by Num- 
ber 122’s high second-test value. For Test I then, one-half of the 
Group B representatives show readings of more than -blO per cent, 
while for Test II, only one-third of them are so high. Two, and 
possibly three, exhibit ordinary metabolism values, and one is 
definitely below normal. 

Group C is defined as possessing a considerable amount of White 
blood. The averages for this group are definitely below either of 
the means given for the previously considered more Indian groups. 
Only one examination, that of Test I on Number 105 lies above 
-|-10 per cent, and that high value was changed to a minus one on 
the second test. 
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The one case in Group D fails to show close agreement in his two 
tests. 

Due precaution was taken, and there is no reason to believe that 
the metabolism tests here discussed were not made under basal 
conditions; that is to say, the results are not affected by the previ- 
ous taking of food. This belief is, in part, substantiated by the 
values for the pulse rate, w'hich are usually well within the normal 
limits and rarely are except ionall 3 ' high, which would be expected 
had food been taken. 

It is realized that the number of cases discussed constitute a woe- 
fully inadequate set of cases from which to draw definite conclu- 
sions. The results here presented should be considered onty as 
tentative. The fact that fourteen Yucatecans of predominately 
Maya Indian blood show an average deviation of eight or ten per 
cent more than the Harris-Benedict prediction, while eight other 
Yucatecans, who all possess distinctly White phj’sical characteris- 
tics, exhibit no significant deviation from the same standard, is sug- 
gestive of the influence in this case of a racial factor in basal metab- 
olism. It is the hope of the writer that the work can sometime be 
checked on a much larger scale so that definite answers can be given 
to the interesting questions that arisefrom the results here presented.^ 

THE HEAD 

Head Length. Group A shows the smallest mean value of the 
subgroups in length of head. The values increase steadily in alpha- 
betical order and reach the maximum in Group E. Significant 
differences exist between the means of the several groups and that 
of the group as a whole. It would appear that the greater the 
amount of White admixture, the greater is the length of head The 
phenomenon is similar to that seen in the case of stature. It is not 
unexpected, for generally a high correlation is found to exist be- 
tween stature and head length in any group. There seems to be 
evidence here of the operation of a series of independent but cumu- 
lative factors, such as are supposed in the multiple-factor hypothe- 
sis. Heterosis is certainly not to be found in this case. Lack of 
heterosis is the expected finding, for this case of racial mixture is 
one of long standing and not one of recent origin. 

Groups D and E approach but do not attain to the level of any 

1 These results have recently been confirmed in a paper by Morns P. Pteggerda which is 
to be publifched soon. 
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TABLE 39. HEAD LENGTH 


Males 


Group 

Xo. 

Range 

Mean 

8. D. 

V. 

Significance 
with Total 
Yucatecans 

Total A'ucatecans . 

880 

164^08 

182.64 = .14 

5.94 =.10 

3.25 = .05 


Group A . . 

221 

165-198 

180.96 =.27 

5.92 = . 19 

3.27 = . 10 

7xpe D 

Group B . 

199 

167-194 

181.87 =.23 

4.90=.17 

2.69 = .09 

3xpe D 

Group C 

362 

164-208 

183.11 =.21 

5.83 =.15 

3.18 =.08 

2xpe D 

Group D 

o2 

174-205 

186.04 = .56 

6.02 =.40 

3.24 =.21 

6xpe D 

Group E . 

46 

175-203 

186.33 =.70 

II 

o 

o 

3.76 =.26 

5xpe D 

Spanish 

79 

171-219 

191.30 = .57 

7.56 = .41 

3.95 = .21 


Barras, 19^8 







Cacerenos 

23 


192.80 




Aranzadi, 18946 







Andalusian Moors . 

28 


194.50 =.77 

6.03 ±.54 

3.10 ±.28 


Coon, 1929 







Mexicans 

48 


184.65 =.60 

6.21 ±.43 

3.36 ±.23 


Chontals 

80 

162-192 

180.30 




Huaxtecs 

100 

162-196 

177.80 




Mayas 

100 

165-197 

181.80 




Tzotzils 

100 

177-200 

188.10 




Tzendals 

100 

164-202 

187.70 




Chois 

100 

165-202 

182.50 




Starr, 1902 







Sioux, Pure 

539 

164-218 

194.90 

6.16 

3.16 


Sioux, Half-Blood . 

77 

176-212 

194.40 

7.12 

3.66 


Sullivan, 1920 







Haxvaiians, Pure . . 
Fi Hawaiian, North 

74 


182.42 =.70 

8.90 =.49 

4.89 = .27 


European . . 

10 

177-206 

188.80=1.87 

8.78 .3^ 

4.65 


Dunn, Tozzer, 1928 






Females 

Total Yucatecans . . 

694 

155-196 

175.56 = .15 

6.02=. 11 

3.43 ±.06 


Group A 

154 

158-189 

174.19 = .32 

5.82 =.22 

3.34±.13 

4xpe D 

Group B 

231 

161-191 

175.60 ±.24 

5.48±.17 

3.12 = .10 

None 

Group C 

201 

155-195 

175.51 ±.31 

6.50 =.22 

3.70±.12 

None 

Group D 

62 

167-192 

177.34 =.49 

5.74 ±.35 

3.24 = .20 

IXpe D 


46 

165-190 

178.28 ±.66 

6.60 =.46 

3.70 = .26 

4xpe D 
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TABLE 39. {Continued) 


Group 

No. 

Range 

Mean 

S.D. 

v. 

Significance 
with Total 
Yucatecans 

Mexicans . 

30 

165-200 

177.83 =.93 

7.54 ±.66 

4.24 =.37 


Mayas . . 

25 

167-183 

174.90 




Huaxtecs . 

20 

155-180 

169.40 




Tzendals 

25 

171-197 

180.70 




Chois . 

25 

167-188 

177.10 




Chontals . . . 

25 

177-185 

176.10 




Tzotzils 

25 

172-191 

179.70 




Starr, 1902 







Smith Coll. Students 

100 

167-201 

186.43 ±.38 

5.60 

3.00 


Steggerda et al.. 

1929 






Sioux, Pure. 

156 

174-200 

187.00 

5.09 

2.72 


Sioux, Half-Blood . . 

19 

176-192 

187.30 

4.17 

2.22 


Sullivan, 1920 







Hawaiians, Pure . . . 
f Hawaiian, J North 

34 

162-198 

178.80 




European 

12 

164-182 

174.60 




Fi Hawaiian, North 

European 

j Hawaiian, j North 

10 

164-189 

173.60 




European 

6 

171-187 

178.80 





Dunn, Tozzer, 1928 


of the Spanish groups cited in the table. A clearer idea of the con- 
stitution of each of the subgroups may be gained by examination of 
the frequency curves for head length (Plate 10). From Group A to 
Group D the major modes shift gradually toward higher values, 
and that of Group D coincides with that of Barras’ Spanish. 
Group E is definitely bimodal; the major mode lies at the value of 
184, the minor in the region of 194-196, which is very close to the 
highest mode shown in the Spanish series. 

Group B has a mean value which is very close to that of Starr’s 
Ivlayas, and which lies in the same general head-length group as do 
the Chontals, the Huaxtecs, and the Chois. The Mexicans meas- 
ured in Yucatan are an unselected group. Their mean takes a place 
between that of Group C and those of Groups D and E. The longer 
heads of this group may be explained in two ways: (1) the more 
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northern Mexican Indians are longer-headed, and (2) White^d- 
mixture is probably, on the average, greater in degree in IVIexico 
north of Yucatan. 

Sullivan’s Half-Blood Sioux show no significant difference in 
mean from the value for the pure Sioux. In this case there is little 
difference in size between the two elements of the racial cross. The 
Dunn-Tozzer material tells a different story; here the participants 
in the mixture are different, and the Fi male progeny exhibit 
definite lengthening of the head. This may also be ascribed to 
heterosis. The females show no heterosis, nor any definite trend. 
The numbers, however, are very small. 

The female Yucatecan subgroups follow the trend of the males 
as to lengthened heads in the Whiter groups. Only Groups A 
and E differ significantly from the Total Yucatecans. The heads 
of the females are shorter than those of the males and the differ- 
ences between the groups not so great. How short the heads really 
are is indicated by comparing any of the subgroups with the Smith 
College students. As in the case of the males, Starr’s iVIayas stand 
close to Groups A and B, while the Mexican women have a place 
near Groups D and E. 

The frequency curves (Plate 10) tell much the same story for 
females as they do for males. By the evidence of the seriation 
curves, there seems to be no doubt that all of the subgroups, in- 
cluding D and E, have among their members some short -headed 
individuals w'ho are tjq)ically Indian in respect to head length; 
but the Whiter groups have more longer-headed persons in their 
ranks than do the more Indian subgroups A and B. 

Head Breadth. The trend toward higher values seen in the 
Whiter subgroups in head length is not e\ddent in the case of head 
breadth. There are no significant differences between the sub- 
groups. The length dimension of the head varies in accordance 
with the predictions of the multiple-factor hypothesis; but in this 
case the means of the groups give no evidence of the action of inde- 
pendent, cumulative factors. It may be assumed from this that a 
less pliable mechanism is at work in the heredity of breadth of 
head than in length. The actual means of the table indicate that 
the taller Whiter subgroups have sUghtly (although not signifi- 
cantly) broader heads. In no case is there a near approach to the 
lower Spanish means listed for comparison. Starr’s Mayas are of 
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TABLE 40. HEAD BREADTH 


Males 


Group 

No. 

Range 

Mean 

S. D. 

V. 

SigniBcance 
with Total 
Yucatecans 

Total Yucatecans . . 

880 

139-173 

155.59=i=.12 

5.35±.09 

3.44 ±.06 


Group A . . . . 

221 

141-170 

155.39 ±.24 

5.38±.17 

3.46±.ll 

None 

Group B 

199 

141-168 

155.01 =t,25 

5.30±.18 

3.42±.12 

2xpeD 

Group C 

362 

143-173 

155.81 ±.19 

5.28±.13 

3.39±.08 

IXpeD 

Group D 

52 

139-171 

156.62 ±.54 

5. 76 ±.38 

3.6S±.24 

IXpeD 

Group E 

46 

145-169 

156.54 =s=,54 

5.46=!= .38 

3.49±.25 

IXpe D 

Spanish 

79 

139-162 

149.40 ±.36 

4.72 ±.25 

3.16±.17 


Barras, 1928 







Cacerenos 

23 


149.40 




Aranzadi, 1894i 







Andalusian Moors . 

28 


149.04 ±.65 

5.09 ±.46 

3.42 ±.31 


Coon, 1929 







Mexicans 

48 


149.77±.62 

6.41 ±.44 

4.25 ±.29 


Chontals ... 

80 

139-160 

149.90 




Huaxtecs 

100 

140-164 

150.10 




Mayas ... 

100 

135-168 

154.10 




Tzotzils 

100 

135-15G 

144.60 




Tzendals .... 

100 

128-159 

144.10 




Chois 

100 

134-159 

147.50 




Starr, 1902 







Sioux, Pure 

539 

134-182 

155.10 

5.39 

3.47 


Sioux, Half-Blood . . 

77 

138-164 

154.30 

5.04 

3.26 


Sullivan, 1920 







Hawaiians, Pure . . 
Fi Hawaiian, North 

74 


152.03 ±.45 

5.77 ±.32 

3.80±.21 


European . . 

10 

138-167 

156.60 ±1.89 

8.86±1.34 

5.66 


Dunn, Tozzer, 1928 






FeXI-ALES 

Total Yucatecans . 

694 

135-168 

150.81 ±.13 

4.94 ±.09 

3.28±.06 


Group A 

154 

138-168 

151.18±.28 

5.12±.20 

3.39±.13 

1 Xpe D 

Group B 

231 

135-162 

150.81 ±.20 

4.40±.14 

2. 92 ±.09 

None 

Group C . .... 

201 

135-168 

150.24 ±.25 

5.34±.18 

3.55=i=.l;2 

2 Xpe D 

Group D 

62 

139-164 

151.08±.42 

4. 88 .30 

3.23 ±.20 

None 

Group E 

46 

141-162 

151.80±.48 

4.78 ±.34 

3.15±.22 

2 xpe D 
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TABLE 40. {Continiied) 


Group 

No. 

Range 

Mean 

S.D. 

Significance 
with Total 
V. Yucatecans 

Mexicans ... 

30 

131-164 

145.17 = .86 

7.00 = .61 

4.82=i=.42 

Mayas 

25 

141-161 

148.70 



Huaxtecs 

20 

13S-15S 

145.80 



Tzendals 

25 

113-144 

137.00 



Chois 

25 

128-153 

141.60 



Chontals 

25 

132-153 

144.50 



Tzotzils 

25 

130-147 

138.10 



Starr, 1902 






SmitL Coll. Students 

100 

136-154 

145.98 = .29 

4.36 

2.99 

Steggerda et al., 1929 





Sioux, Pure 

157 

140-162 

150.90 

4.83 

3.20 

Sioux, Half-Blood . . 

19 

142-160 

150.30 

4.50 

2.99 

Sullivan, 1920 






Hawaians. Pure . . . 
1 Hawaiian, j North 

34 

137-161 

150.30 



European 

Pi Hawaiian, North 

12 

138-156 

144.20 



European 

i Hawaiian, j North 

10 

140-156 

147.40 



European 

0 

130-151 

143.00 




Dunn, Tozzer, 19'-2S 


the same general magnitude of mean as are Groups A and B. His 
other groups have considerably smaller averages. 

The seriation curves (Plate 11) help a httle in explanation. The 
percentages of the subgroups A through E to Barras’ Spanish, at 
head-breadth value of 150, are respectively; 5, 8, 8, 8, 9, 13; at 
breadth of 160 they are; 11, 12, 13, 9, 6, 0. Thus, a definite ten- 
dency is shown for the presence of a few more narrower heads in the 
Whiter groups, and a few more broader heads in the more Indian 
groups; but for all subgroups, the great majority of cases are found 
to lie between the two breadths of 150 and 160 mm. One reasons 
from this that there is at least partial dominance of the Indian 
broad-headedness in the IMaya-Spanish cross, and that breadths 
behave quite differently from lengths in this case of racial mixture. 

S ulli van’s Sioux Half-Bloods have a smaller value for head 
breadth than his FuU-Bloods; the difference is statistically insig- 
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nificant. Dunn and Tozzer’s Fi males of the Hawaiian-North 
European cross seem to exhibit heterosis. The Sioux Half-Blood 
group contains individuals of F 2 and later generations as well as 
of Fi. They behave very much as do the Yucatecans. 

The female Yucateean groups have head breadths which are 
approximately five milhmeters less than those of the males. Again, 
no significant differences are found between the subgroups. The 
breadth means for this study are slightly higher than those of 
Starr for the llayas, but his Maya group overtops all the means 
which he presents for comparison. The jMexican females domiciled 
in Yucatan have much narrower heads than do the female Yuca- 
tecans — an expected finding; the Smith College students show a 
mean which is close to that of the Mexicans. 

In considering the seriation curve for both male and female head 
breadth, no very definite tendencies appear, except possibly that 
Group E in the case of either sex shows a trend toward bimodality 
in which one mode hes at a value distinctly higher than the mode 
for any other subgroup. Is it possible that the partial dominance of 
the great head breadth of the Maya Indians has fixed itself in the 
germ plasm of practically all the descendants of the cross to such 
an extent that the larger of the progeny now tend to have broader 
heads than do the smaller? 

Sullivan’s Pure and Half-Blood Sioux females, like the males, do 
not differ significantly. But Dunn and Tozzer’s females exhibit 
markedly smaller means in the Whiter groups than in the Pure 
Hawaiians. The Hawaiian jMixed-Bloods are certainly few in num- 
ber, but it is very probable that the phenomenon is not accidental. 
One explanation of the difference in behavior between the Hawaiian 
and the Yucateean mixtures as to breadth of head is: The Ha- 
waiians are much taller and heavier than are any of the Yucatecans; 
yet the absolute values for head breadth are approximately equal. 
It is conceivable that such an extreme degree of broad-headedness 
as is possessed by Maya Indians might act more dominantly in 
case of racial mixture than the relatively milder degree of the 
Hawaiians. 

Cephalic Index. The findings for head length and breadth tell 
what is to be expected in cephalic index. A definite and continuous 
drop occurs from Group A to Group E. Groups A, D, and E differ 
significantly. From the foregoing discussion, it is seen that the 
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TABLE 41. CEPHALIC INDEX 

M.4I,ES 


Significance 
with Total 
Yucatecans 

oxpe D 
None 
None 
4xpe D 
Sxpe D 


All Spain 8368 63-94 77.74=.02 3.08±.02 3.96 = .02 

Cantabrica 463 ... 80.27 

Galaica 330 ... 78.80 

Vasco-Navarra . . . . 454 . . . 78.76 

Catalana 574 . . . 78.07 

Castellana Superior .... 1315 . . . 77.79 

Aragonesa 805 . . . 77.40 

Valenciana 502 . . . 76.84 

CasteUana Inferior .... 1410 ... 78.52 

Andalucia Alta 945 , . . 77.71 

Andalucia Baja 751 . . . 79.01 

Baleares 122 . . . 77.73 

Madrid (Capital) .... 697 ... 77.87 

Oloriz, 1894, p. 151 

Andalusian Moors .... 28 ... 76.54=fc.33 2.61=. 24 3.41=!=. 31 

Coon, 1929 

Spanish 79 69-86 78.25=!=.24 3.23=!=. 17 4.13=!=.22 

Barras, 1928 


Spanish (Gen.) . . . . 

Cantabrica 

Andalucia Baja . . . 
Andalucia Alta . . . 
Castellana Inferior 
Barras, 1923 


Cacerenos 23 ... 77.50±.29 2.05 2.65 

Aranzadi, 18946 

Spanish Basques 325 . . . 79.30 

Deniker, 1900 

Mexicans 48 ... 81.17=.42 4.30=t.30 5.30^.36 

Tzendals 100 68-86 76.80 

Chois 100 72-96 80.80 

Chontals 80 76-93 83.20 

Huaxtecs 100 76-96 84.40 

Mayas 100 75-95 85.00 

Tzotzils 100 68-83 76.90 

Starr, 1902 

“Yucatecs of Mexico’ . 16 ... 84.70 

Deniker, 1900 


206 

71-96 79.05 

=!=.16 

3.50 =t 

.12 

4.43 

=!=.15 

31 

78.21 

=t.54 

4.42 = 

.38 

5.65 

= .48 

122 

79.35 

=!=.22 

3.57 = 

.15 

4.50 

=.15 

36 

79.28 

=!=.34 

2.98 = 

.24 

3.76 

=.30 

17 

77.97 

= .53 

3.26=!: 

.38 

4.18 

=.48 


Group 

No. 

Hange 

Mean 

S. D. 

V. 


Total A’ucatecans , . 

. . 880 

75-95 

85.21 =.07 

3.22 = 

.05 

3.78 = 

.06 

Group A 

. . 221 

77-95 

85.83 =.14 

3.14 = 

.10 

3.66 = 

.12 

Group B 

. . 199 

75— 95 

85.25 =t. 16 

3.24 = 

.11 

3.80 = 

.13 

Group C 

. . 362 

75-95 

85.14=. 11 

3.14 = 

.08 

3.69 = 

.09 

Group D 

52 

77-91 

84.00 =.28 

2.99 = 

.20 

3.56 = 

.24 

Group E 

. 46 

77-91 

84.17 =.35 

3.52=. 

.25 

4.18 = 

.29 
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TABLE 41. {^Continued) 








Significance 







with Total 

Group 

No. 

Range 

Mean 

S.D. 

V. 

Yucatecans 

Sioux, Pure 

.137 

70—95 

79.60 

3.20 

4.03 


Sioux, Half-Blood ... . 

77 

74-88 

79.40 

2.64 

3.33 


Sullivan, 1920 







Hawaiians, Pure 

Fi Hawaiian, Xorth 

74 


83.44 -.25 

3.17±.17 

3.80±.21 


European 

10 

75-91 

83.01 ±.95 

4.46±.67 

5.37 


Dunn, Tozzer, 1928 











Dolicho- 

Meso- Brachvcephalic 




Mo. 

(-74.9) (75- 79.9) 

(80+) 

Hawaiian !Male and Female . 


. . 108 

2.1% 

9.8% 

88.0% 

F'l Male and Female . . 



. . . 36 

0.0% 

5.5% 

94.4 % 

Ir’a Male and Female . . . 



26 

7.7 %i 34.6 %i 

57.7% 

Dunn, Tozzer, 1928 




1 The per cent of dolicho- and mesocephalic 

in Fs as shown in the table 

is too low. 

since some of 

the subjects included were immature. 

and the index mav be expected to fail 

somewhat with increasing 

age. — rsote by Dunn, 









Females 










Significance 







with Total 

Group 

No. 

Range 

Mean 

S. D. 

V. 

Yucatecans 

Total Yucatecans . . . . 

694 

75-99 

85.94 ±.08 

3.28±.06 

3.82 ±.07 


Group A 

154 

79-99 

86.88±.18 

3,22±.12 

3,71 ±.14 

6xpe D 

Group B 

231 

75-95 

85.89±.14 

3.06±.10 

3.56±.ll 

None 

Group C 

201 

75-96 

85.67±.16 

3.32±.]1 

3.88±.13 

2xpe D 

Group D 

62 

75-94 

85.21 ±.32 

3.72±,23 

4,37 ±.26 

2xpe D 

Group E 

46 

77-90 

85.20 ±.29 

2.88 ±.20 

3.38±.24 

2xpe D 

Mexicans 

30 

73-92 

81.90 ±.52 

4.20±.37 

5.13±.45 

Mayas .... 

'25 

78-89 

85.00 




Huaxtecs 

20 

78-94 

86.20 






66-8^ 

75.90 




Chois 

25 

73-90 

80.00 




Chontals 

25 

77-88 

82.00 




Tzotzils 

25 

72-82 

76.80 




Starr, 1902 







Smith Coll. Students . . 

100 

71-85 

78.50 ±.20 

2.97 

3.78 


Steggerda et al., 1929 






Sioux, Pure 

156 

72-87 

80.50 

2.68 

3.33 


Sioux, Half-Blood ... . 

19 

72-86 

80.50 

2.85 

3.54 


Sullivan, 1920 







Hawaiians, Pure 

f Hawaiian, J North 

34 

74-90 

84.20 




European 

Fi Hawaiian, North 

12 

79-93 

82.60 




European 

i Hawaiian, J North 

10 

81-87 

85.00 




European 

6 

76-86 

79.90 




Dunn, Tozzer, 1928 
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difference in values is due to changes in the subgroups’ means in 
length, rather than in breadth of head. Such a finding substanti- 
ates Hooton’s (1923) statement that an index is not inherited 
directly but rather is the result of inheritance of the dimensions 
from which the index is calculated. 

The IMayas are among the broadest-headed of the peoples of the 
world. Alany groups have heads as short as they, but few of such 
small bodily size possess such absolutely broad heads. Brachy- 
cephals are found in Spain but they are comparatively few; the 
means indicate that the Spanish are predominately dolicho- and 
mesocephalic. The head lengths of the Whiter Yucatecan mixed- 
bloods have been seen to approach the Spanish mean; if head 
breadths had only responded similarly, the cephalic index means of 
Groups D and E would undoubtedly be much lower than they 
actually are. 

The graphs of Plate 12 show unimodal curves except in the 
case of Group E. The minor mode of that curve has its peak at 
the index value of 78, which is also the Spanish mode. Groups D, 
C, B, and A have at the eighty-two index line the following per- 
centages respectively. 23, 13, 9, and 10; at the eighty-eight line, 
respectively: 12, 16, 21, and 22. Even in the presence of partial 
dominance of the extreme head breadth of the Mayas, many low 
brachj'cephals and some mesocephals appear in the Whiter sub- 
groups. 

Sullivan’s mixture occurred between races whose indices were 
not very different. The data from Dunn and Tozzer for males 
show only the Fi progeny; in them occurs a slight drop in value. 
The percentage table on the Hawaiian mixture for both sexes tells 
approximately the same story as has been given above for the 
Yucatecans. 

The Yucatecan females have, as is ordinarily found, slightly 
higher cephalic indices than do the males. Group A differs signifi- 
cantly from the group as a whole, but C, D, and E only probably 
so. The Maya and Huaxtec groups of Starr are the only ones 
which that author lists that nearly approach the Y'^ucatecans’ 
means. 

The percentages at the value of eighty-two (on the graph) are 
for the subgroups alphabetically: 7, 8, 8, 16, and 15; at the indicial 
value of eighty-eight, 24, 23, 25, 11, and 17. The Group E curve 
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is not bimodal in females as in males. As in the means, the females 
do not exhibit as much difference one from the other as do the 
males. 

The female Half-Blood Sioux have the same mean as do the Full- 
Bloods; probably because the indices of the mixing groups are much 
alike. Dunn and Tozzer’s females show segregation which is much 
more definite than that seen in the Yucatecans. An explanation 
for the difference in reaction of the two cases of mixture has already 
been put forward in discussion of head breadth. 

Head Height. No significant differences occur in males or fe- 
males in the means for height of head. The Spanish males cited 
from Coon, Barras, and Aranzadi all have heads much higher than 
any of the Yucatecan subgroups. The male Mexicans also have a 
higher average value, but the Me.xican females’ mean is approxi- 
mately the same as that of the Yucatecan females. A partial dom- 
inance of low-headedness seems to be operative, possibly compara- 
ble with that for broad-headedness. 

The seriation curves (Plate 13) indicate bimodahty in the 
males for Groups D and E. Modal peaks at 128 and 130 milli- 
meters, respectively, are seen. A’s mode hes at 124, with Groups 
B and C at 126 millimeters. For the females, the modes of Groups 
A and B are at the value of 120; G reaches a peak of 122, and D at 
124 (with a minor mode at 118). The curve for the female Group E 
has its highest peak at 120 millimeters. Twenty-two per cent of 
the group have heads of this height. The only way in which this 
subgroup differs from the others is that the minimum range is 
several milhmeters higher than that of any of the remainder. 

Length-Height Index of the Head. Head-length means have 
been found to vary with the subgroups; means of head height do 
not so vary. An index between these two dimensions is therefore 
expected to show subgroup differences. The length-height index in 
Groups D and E is practically the equivalent of the averages given 
by Barras and Coon. The more Indian subgroups have means 
quite like those of certain Swiss groups, Chinese, Buriats, and 
Kurds. Whatever may be the cause of that relation in those 
groups, in the Yucatecan subgroups a low index is produced by 
combination of moderate lowness with extreme shortness of head. 

Little comment need be made on this index in the females. The 
subgroups vary just as do the males, but to a less marked degree. 



MAYA-SPANISH CROSSES IN YUCATAN 


109 


TABLE 42. HE.AD HEIGHT 


M.\les 


Group 

No. 

Range 

Mean 

S. D. 

V. 

SigniBcance 
with Total 
Yucatecans 

Total A’ucatecans . . 

880 

108-140 

123.65 ±.10 

4.55 =.07 

3.68 ±.06 


Group A . . 

221 

108-138 

123.84 ±.22 

4.75 = . 15 

3.84±.12 

Ixpe D 

Group B . 

199 

113-134 

123.29 ±.20 

4.08 = .14 

3.31±.ll 

2 xpe D 

Group C . . 

362 

111-139 

123 .80 = .16 

4.52 = . 11 

3.65 = .09 

Ixpe D 

Group D . 

52 

113-132 

123.27 =.42 

4.50^.30 

3.65±.24 

None 

Group E . . 

46 

110-135 

123.24 ±.55 

5.50 = .39 

4.46 = .31 

None 

Spanish ... 

67 

105-142 

126.37 = .67 

8.14 ±.47 

6.44 ±.38 


Barras, 1928 

Cacerenos . . 

23 


130.20 




Aranzadi, 18946 

Andalusian Moors . 

28 


129.50 =.84 

6.60 = .60 

5.10 = .46 


Coon, 1929 

Mexicans 

48 


126.92 =.51 

5.15 = .36 

4.22 = .29 



Batua 118.00 

Czekanowski (Martin, 1914) 

Swiss (Safiental) 121.00 

Wettstein (Martin, 1914) 

Tungus 123.00 

Jochelson (Martin, 1914) 

Chinese 124.00 

Koganei (Martin, 1914) 

South Chinese 124.00 

Hagen (Martin, 1914) 

Buriats 127.00 


Talko-Hrjmcewicz (Martin, 1914) 


Fem.\les 


Total Aucatecans .. 694 105-134 120.15 = . 12 4.58 = . 08 3.81=. 07 


Group A 154 107-130 119.97 = .25 4.58 = . 18 3.82 = .15 None 

Group B 231 107-134 120.47 = .19 4.22±.13 3.50±.ll 2xpeD 

Group C.. , 201 107-132 119.95 = .22 4.70 = . 16 3.92 = . 13 1 Xpe D 

Group D 62 105-132 119.7C = .45 5.26 = .32 4.39 = .27 None 

Group E 46 111-134 120.63 = .46 4.58 = .32 3.80 = .27 1 Xpe D 

Mexicans 30 103-124 119.30 = .66 5.40±.47 4.53 = .39 


Smith Coll. Students 100 110-135 124.45 = .34 5.00 4.02 

Steggerda et al., 1929 
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TABLE 43. LENGTH-HEIGHT INDEX 
Males 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Significance 
Mith Total 
Yucatecans 

Total Yucatecans 

880 

59-80 

67.74=fc.06 

2.84 ±.05 

4.19 = .07 


Group .4 

221 

61-75 

68.51 = .13 

2.78 = .09 

4.06±.13 

7xpeD 

Group B . 

199 

61-74 

67.70=t.ll 

2.36±.08 

3.49±.12 

None 

Group C 

362 

59-80 

67,68 =.10 

2.86 ±.07 

4.23±.ll 

None 

Group D . . . 

52 

59-72 

65.96 = .26 

2.74 ±.18 

4.15 = .27 

7 Xpe D 

Group E 

46 

60-73 

65.87 =.32 

3.18 = .22 

4.83±.34 

6xpe D 

Spanish 

Barras, 1928 

67 

55-78 

66.04 ±.36 

4.36 = ,25 

6.60±.38 


Spanish (Asturias) . , 
Barras, 19i3 

. 31 

51-91 

65.56^.91 

7.54 ±.65 

11.50±.9S 


Andalusian Moors . 

. 28 


66.68 = .37 

2.87 = .26 

4.30 = .39 



Coon, 19:29 

Swiss (Danisi 66.70 

Reicher (Martin, 1914) 

Swiss (Safiental) .... ... 61.40 

Wettstein (Martin, 1914,i 

Kalmucks 64.10 

Tschepourkovsky (Martin, 1914) 

Chinese 65.50 

Koganei (Martin, 1914) 

Armenians 69.40 

Pittard (Martin, 1914) 

Buriats 69.50 

Iwanowski (Martin, 1914) 

Kurds 69.50 

Pittard (Martin, 1914) 


Fem.ales 


Total Yucatecans . 694 59-78 68.51=.07 2.86±.05 4.17±.08 

Group A 154 61-76 68.92±.15 2.80^=.!! 4.0G=t.l6 IxpeD 

Group B 231 63-77 68.72=. 12 2.60±.08 3.78 = .12 2xpeD 

Group C 201 59-76 68.41 =*=.15 3.14 = .ll 4.59=*=.15 None 

Group D 62 59-74 67.60=*=.23 2.74=t.l7 4.05=t.25 3xpeD 

GroupE 46 59-74 67.80=.28 2.82±.20 4.16±.29 2xpeD 

Smith Coll. Students 100 59-73 66.59=t.l9 2.81 4.22 

Steggerda et al., 1929 

Swedes 60.10 

Valentin (Martin, 1914) 

Swiss (Danis) 68.30 


Reicher (Martin, 1914) 
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TABLE 44. BREADTH-HEIGHT INDEX 


AL^les 








Significance 







with Total 

Group 

No. 

Range 

Mean 

S. D. 

V. 

Yucatecans 

Total A’ucatecans . . 

880 

70-93 

79.55^.07 

3.20=.05 

4.02±.06 


Group A 

221 

70-88 

79.78±.15 

3.34 = . 11 

4.19 = . 13 

1 xpe D 

Group B 

199 

71-88 

79.59 =.14 

2.90 = . 10 

3.04 = . 12 

None 

Group C 

362 

71-93 

79.59 ±.11 

3.24 = . 08 

4.07 = . 10 

None 

Group D 

52 

72-88 

78.25 = .27 

2.86 = . 19 

3.65 = .24 

4 xpe D 

Group E 

46 

73-88 

78.80 = .34 

3.44 = .24 

4.37 = . 31 

2 xpe D 

Spanish 

67 

71-93 

84.25 = .43 

5.1S=.30 

6.15±.36 


Barras, 19!28 







Andalusian Moors . . 

28 


86.96 ±.47 

3.69=.33 

4.24 = .38 


Coon, 19^9 







Swiss (Safiental) ... 



75.30 




Wettstein (Alartin, 1914) 





Buriats 



79.40 




Talko-Hryncewicz (Martin, 1914) 




Kurds 



80.20 




Pittard (Martin, 1914) 






Armenians 



81.00 




Pittard (Martin, 1914) 






Chinese 



81.60 




Koganei (Alartin, 1914) 




Fem.^les 

Total Yucatecans . . 

694 

69-92 

79.71 ±.08 

3.24 = .06 

4.06 = .07 


Group A 

154 

69-89 

II 

00 

3.36±.13 

4.23±.16 

Ixpe D 

Group B 

231 

71-92 

79.95 ±.14 

3.10±.10 

3.88 = . 12 

2 xpe D 

Group C 

201 

69-88 

79.78 ±.15 

3.22±.ll 

4.04 = . 14 

None 

Group D 

62 

71-88 

79.34 ±.28 

3.28 = .20 

4.13 = .25 

1 Xpe D 

Group E 

46 

71-86 

79.63 ±.33 

3.28±.23 

4.12±.29 

None 

Smith Coll. Students 

100 

76-94 

84.89 ±.24 

3.48 

4.10 


Steggerda ei al.. 

1929 







Breadth-Height Index of the Head. Group D varies signifi- 
cantly and Group E probably so, in the mean of this index, but in 
the direction away from the Spanish. The broad-headedness 
which is impressed upon all of the Yucatecan subgroups, and which 
appears to vary with bodily size, is undoubtedly the factor which 
causes this phenomenon. Again the females resemble the males of 
their respective groups, but the difference between their averages 
and those cited for comparison is less than in the case of the males. 
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THE FACE 

Radiometric Measurements. Before proceeding to the discussion 
of the more commonly used facial measurements and indices, it 
seems appropriate to consider first certain data relating to radio- 
metric measurements of that part of the body. 

In 1926 Dr. E. A. Hoot on and the writer devised an instrument 
for the measurement of facial and cephalic angles and radii. The 
central point from which the radii are measured is tragion, which 
is the point on the h\dng head corresponding to porion or superior 
border of the external auditory meatus of the skull. The angles are 
measured as deviations from the perpendicular to the Frankfort 
plane, which is automatically determined by the instrument. 
Records of the radial distance from tragion and of the angular devi- 
ation from the Frankfort plane can be made on the living head for 
various easily determined landmarks of the bony and soft parts. 
Some of these points ^ are (see Plate 14) : 

Opisthocranion; the most posterior projecting point of the posterior surface 
of the head. 

Crinion; the hair line of the forehead. 

Metopion: the point on the forehead in the middle line and at level of a hori- 
zontal line joining the two frontal bosse.?. 

GlabeUa. 

Nasion: the point on the skin overl3dng this bony point. 

Xasal Depression: the most depressed point of the nasal root. 

Prozygion: the most anteriorly projecting point on the face over the left 
zygomatic bone. 

Rhinale. the point on the skin overh-ing the antero-inferior ends of the nasal 
bones. 

Pronasale: the most anteriorly projecting point of the nasal tip. 

Subnasale. 

Labrale superior: the integumento-membranous junction of the upper lip. 
Prosthion. 

Labrale inferior: the integumento-membranous junction of the lower lip. 
Inferior incisive point: the most depressed point between lower lip and pro- 
mentale. 

Promentale: the most anteriorly projecting point of the chin. 

^ Ail of these points are in the midline of the head or face except prozygion. 
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TABLE 45. AVERAGE PROTRUSION INDICES OF CEPHALIC 
AND FACIAL POINTS 


Males 



Group 

Group 

Group 

Group 

Tragion 

A ('25) 

B ri7) 

C (56) 

DE (6) 

Opisthocranion 

104.9 

102.2 

104.2 

110.3 

Crinion 

. 116.5 

117.3 

119.5 

118.4 

Metopion 

109.8 

110.8 

111.8 

112.7 

Glabella 

105.8 

106.2 

106.1 

107.6 

Nasal depression 

.... 97.8 

97.7 

97.7 

97.8 

Prozygion 

... . 75.7 

76.1 

75.2 

73.8 

Rhinale 

. . . 106.4 

106.4 

106.4 

105.8 

Subnasale 

.... 108.7 

109.2 

108.2 

102.8 

Prosthion 

105.7 

106.3 

105.5 

98.8 

Labrale superior 

117.8 

118.7 

118.1 

111.2 

Pronasale 

.... 121.0 

121.7 

121.6 

117.7 

Labrale inferior 

. . . 121.5 

122.2 

121.1 

115.6 

Inferior incisive point 

119.4 

119.3 

119.3 

112.8 

Promentale 

128.6 

128.9 

129.9 

124.7 


Fem.ales 


Tragion 


Group 

AB (15) 

Group 

C US) 

Group 

DE (10) 

Mexicans 

(6) 

Opisthocranion 


. . 102.6 

101.9 

108.4 

114.7 

Crinion 


. . . 125.2 

124.0 

126.0 

127.9 

Metopion 


.... 118.7 

118.2 

119.0 

117.6 

Glabella 


. . . 108.0 

107.1 

107.6 

106.7 

Nasal depression . 


97.6 

97.7 

97.2 

97.8 

Prozygion 


80.3 

77.7 

77.8 

79.0 

Rhinale 


. . . 104.5 

103.8 

102.8 

103.4 

Subnasale . . 


104.1 

101.8 

103.2 

102.6 

Prosthion 


104.9 

103.2 

103.3 

100.1 

Labrale superior . . 


. . 114.4 

111.0 

111.6 

109.2 

Pronasale 


117.0 

115.2 

117.2 

116.4 

Labrale inferior 


. . . 119.0 

116.9 

116.2 

114.1 

Inferior incisive point . 


117.7 

115.7 

114.7 

114.1 

Promentale 


. . . 126.6 

124.7 

126.0 

123.1 


Taking the tragion-nasion distance as a standard radius, indices 
of protrusion for the various cephalic and facial parts were calcu- 
lated for each individual by dividing a given radius by the tragion- 
nasion radius of that person. Such indices answer the question: 
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In comparison to the perpendicular distance from nasion to a line 
joining the two points called tragion, how great is the proportional 
distance from the tragion line to a second given point on the head 
or face? 

The technique involved in use of the instrument is difficult for 
the operator and trying to the subject. Consequently, the series 
of males and females measured is small. Only four females of 
Group A were examined; these were added to eleven women of 
Group B to form a group now to be known temporarily as Group 
AB. Groups D and E in the case of either sex were similarly com- 
bined. The average measurements of six ^lexican women are listed 
for comparison. Table 45 shows the mean indices of protrusion, 
and Table 50 average angular locations of the various points for 
the subgroups of both sexes. 

The radii and their angles will be discussed under the heads of 
the facial and cephalic points measured. 

(ypisthocranion. The Maya Indians are a very short-headed 
people. It was noted previously that the Whiter Yucatecan sub- 
groups possessed head-length averages which were significantly 
greater than those of the remaining groups. Are those heads longer 
because of equal lengthening of both anterior and posterior seg- 
ments or has one of the two segments increased more than the 
other? The average indices for tragion-glabeUa radius are slightly 
greater in the male DE group than in A and B; the female DE 
group has appro.ximately the same value as the AB. But the aver- 
age tragion-opisthocranion radii of both male and female Groups 
DE are markedly longer than in the more Indian groups. The 
relatively long-headed Ale.xican females have the highest value of 
all. It may be concluded that the increase in head length in the 
Whiter groups of the Yucatecans is to a greater extent due to 
lengthening of the posterior segment of the skull than to increased 
growth of the anterior segment. 

Crinion and Metopian. In both males and females the radii from 
tragion to crinion and to metopion are longer in the DE groups 
than in the others. In slope of forehead a very definite sexual dif- 
ference is observed; the females have much more protruding fore- 
heads than do the males. Again the ^Me.xican females have the 
highest average. One may summarize by stating that protuberance 
of the forehead is slightly greater in the Whiter than in the more 
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Indian groups, and that that feature is much more marked in 
females than in males. 

Glabella. There is a slight superiority in value of this radius in 
DE males, but no difference that can be called significant appears 
in the female averages. 

TABLE 46. BROW-RIDGES 


Males 



sm 

+ 

+ + 

++ + 

Xo. 

Total Yucatecans 

67 

434 

312 

15 

828 


8.1 G, 

52.4% 

37.7% 

1.8% 


Group A . . 

. . 27 

125 

6S 

1 

221 


12.2% 

56.6% 

30.8% 

0.4% 


Group B 

.... 19 

101 

65 

3 

188 


10.1 % 

53.7% 

34.6% 

1-6% 


Group C 

.... 21 

171 

138 

10 

340 


6.2% 

50.3 % 

40.6% 

2.9% 


Group D 

1 

17 

22 

0 

40 


2.5% 

42.5 % 

55.0% 

0.0% 


Group E 

0 

19 

19 

1 

39 


0.0% 

48.7% 

48.7% 

2.6% 



Fem.vles 


Total Yucatecans . . 

. . 355 

56.4 % 

249 

39.5 % 

26 

4.1% 

0 

0.0% 

630 

Group A 

99 

65.6% 

48 

31.8% 

4 

2.6% 

0 

0.0% 

151 

Group E 

. . . . 117 

54.4% 

87 

40.5% 

11 

5.1 % 

0 

0.0% 

215 

Group C 

. . . . 97 

53.3% 

75 

41.2% 

10 

5.5% 

0 

0.0% 

182 

Group D 

, 21 
46.7% 

23 

51.1% 

1 

,c 

0 

0.0% 

45 

Group E 

21 

56.8% 

16 

43.2% 

0 

0.0% 

0 

0.0% 

37 


No radiometric measurement was made on the brow-ridges, but 
their prominence was subjectively graded. The results may be 
found in the percentage table for prominence of brow-ridges. The 
first fact of interest noted is that w'hereas a small proportion of the 
males have small ridges, more than half of each group of the females 
possess this trait. This agrees well with the finding from radiome- 
try that females have more protruding foreheads than males. It is 
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also found that the male Groups A, B, and C show six to twelve 
per cent of frequency of small ridges, while Groups D and E ex- 
hibit 0 to 2.5 per cent. In females, the difference between the two 
types is less, but again Group A leads in frequency of small brow- 
ridges. It may be concluded that the Whiter Yucatecans have on 
the average straighter foreheads and larger brow-ridges than the 
more Indian type. 

Xasnl Depression. The location of the point overlying the bony 
nasion is difficult but sufficiently accurate for comparison with 
points which are somewhat separated from nasion. The nasal de- 
pression point, however, lies very close to nasion, and comparison 
of the values of the tragion-nasion and the tragion-nasal depression 
radii should not be too critically made. No difference appears in 
the male subgroups. There is a suggestion of deeper depression in 
the DE females but no definite conclusions should be drawn from 
these data. 

Prozygion. The measurement from tragion was in each case 
taken to a point not far distant from the lateral and inferior part 
of the maxillo-zygomatic suture. The zygomatic processes of the 
maxiUae of the male Groups A, B, and C are thrust farther forward 
than those of Group DE to the extent of 1.4 to 2.3 index units. 
Among the female subgroups. Group C, as well as Group DE, lacks 
the amount of protrusion seen in Group A by 2.5 units. The Mexi- 
can women’s mean lies between those of the contrasted groups. 

Rhinale. The tragion-rhinale index represents to great extent 
the amount of slope toward the sagittal plane (as opposed to slope 
toward the frontal plane) in the frontal process of the maxiha, and 
in the nasal bones. The length of the nasal bones themselves con- 
stitutes a factor in this radius. Again Group DE in either sex ex- 
hibits slightly less protrusion. It may be said, therefore, that both 
the lateral and the medial wings of the maxillary bone appear to 
protrude farther anteriorly in the more Indian than in the Whiter 
subgroups of the Yucatecans. 

Subnasale. The tragion-subnasale measurement, as compared to 
the tragion-nasion radius, indicates the thrust of the vomer bone 
from the sphenoidal body plus the added protrusion of the nasal 
spine of the maxilla. The farther forward the vomer pushes itself, 
the more anteriorly is carried the superior portion of the body of 
the maxilla which bears the anterior nasal spine. 
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In the males, Group DE’s subnasale lies between 5.4 and 6.4 
index units farther posteriorly than that point in Groups A, B, 
and C. The difference is considerably less in the females and is 
only doubtfully significant. 

Prosthion. The anterior or posterior position of subnasale de- 
pends to great extent upon how much the vomer thrusts forward. 

TABLE 47. ALtTEOLAR PROGNATHISM 


Males 



0 

sm 

-f 

+ + 

+ + + 

No. 

Total A’ucatecans . . . , 

. . 154 

301 

311 

61 

1 

828 


18.6 To 

36.4 % 

37.6% 

7.4% 

0.1% 


Group A 

. 26 

75 

88 

32 

0 

221 


11.8% 

33.9% 

39.8% 

14.5% 

0.0% 


Group B 

. . 18 

61 

96 

13 

0 

188 


9.6% 

32.4 % 

51.1 % 

6.9% 

0.0% 


Group C 

71 

140 

114 

14 

1 

340 


20.9 % 

41.2% 

33.5 % 

4.0% 

0.3% 


Group D . 

2'2 

12 

6 

0 

0 

40 


55.0% 

30.0% 

15.0% 

0.0%, 

0.0% 


Group E . , . , 

17 

12 

8 

2 

0 

89 


43.6% 

30.8% 

20.5 % 

5.1% 

0.0 %. 


Females 

Total Yucatecans , . . 

. . 146 

228 

220 

34 

9 

630 


23.2% 

36.2%. 

34.9% 

5.4% 

0.3% 


Group A 

. 18 

62 

62 

8 

1 

151 


11.9% 

41.1 % 

41.1% 

5.3% 

0.6% 


Group B , . . 

. 41 

76 

84 

14 

0 

215 


19.1% 

35.4 % 

39.0 % 

6.5% 

0.0% 


Group C 

. . 48 

G7 

o-t 

12 

1 

182 


26.4 % 

36.8% 

29.7 % 

6.6% 

0.5% 


Group D 

. . 20 

15 

10 

0 

0 

45 


44.5% 

33.3 % 

22.2% 

0.0% 

0.0% 


Group E 

. . . 19 

8 

10 

0 

0 

37 


51.4% 

21.6% 

27.0% 

0.0% 

0.0% 



But the forward or backward location of prosthion depends upon 
the factors that establish the position of the upper part of the 
maxilla, as weU as upon the amount of anterior bending of the 
inferior portion of the body of that bone. 

The male DEs show on the average less protrusion of prosthion 
than do Groups A, B, and C by a difference of from 6.7 to 7.5 units. 
The trend in the females follows that of the males but the subgroup 
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differences of the females are small. The Mexican women’s pros- 
thion is more retracted than any of those of the Yucatecan groups. 
Since the male subgroup differences for prosthion protrusion are 
greater than those for subnasale protrusion, it may be inferred that 
there is more swinging forward of the tooth-bearing portion of the 
maxillary bone in the more Indian groups than in the Whiter: in 
other words, more alveolar prognathism. 

Fortunately, there is an available check on the conclusion that 
Maya Indian types are more prognathous than the Whiter. This 
may be found in the percentage table for subjective observations 
on alveolar progjiathism. Examination of the table for males shows 
that, w'hdle seventy-five to eighty-five per cent of the individuals of 
Whiter type are graded as having slight protrusion of the upper 
jaw or none, only forty-five to sixty of the more Indian sub- 
jects are so characterized. On the other hand, while fourteen per 
cent of Group A has pronounced prognathism, not one of the other 
subgroups exhibits half as much. Furthermore, considering moder- 
ate and pronounced prognathism together, it is seen that more than 
half of Groups A and B w’ere so classified; in contrast. Group C has 
a little more than a third of its members in these grades, and 
Groups D and E a quarter and less. 

The females show' less marked differences between subgroups. 
In the extreme grades (none and pronounced prognathism) Groups 
D and E vary from the other three in considerable degree; but 
smaller subgroup differences are noted in shght and moderate 
protrusion than among the males. These conclusions concerning 
subjective observations on alveolar prognathism are substantiated 
by the findings from mechanical (not subjective) radiometric meas- 
urements; in turn, the former substantiate the latter because they 
are based upon a much greater number of observations. 

Labrale superior. Bony alveolar prognathism has been estab- 
lished for the more Indian subgroups. It is therefore not surprising 
to find the protrusion carried on to the fleshy parts. But examina- 
tion of the percentage table for membranous Up thickness gives 
some reason to believe that not only is the alveolar process of the 
maxilla of the average Alaya Indian thrust well forw'ard, but also 
that his labrale superior stands relatively farther awmy from tragion 
than does prosthion. Such a surmise is made on the basis of greater 
frequency of pronouncedly thick membranous hps in the more 
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Indian subgroups, both male and female, as shown in the tables 
for membranous lip thickness. 

The point labrale superior lies just inferior to the anterior con- 
tinuation of the hne from tragion to prosthion. In Groups A, B, 
and C of the males, the point is located 6.6 to 7.5 index units farther 

TABLE 48. MEMBRANOUS LIP THICKNESS 


AIales 



sm 

-r 

++ 

+++ 

No. 

Total Yucatecans 

S6 

347 

383 

12 

828 


10.4 q. 

41.9% 

46.3% 

1.4% 


Group A 

... 8 

89 

119 

5 

221 


3.6 To 

40.3% 

53.8% 

2-3% 


Group B 

. . CO 

63 

100 

5 

188 


10.6 

33.5% 

53.2% 

2.7% 


Group C . . . 

. . . 

147 

149 

2 

340 


P2.4G, 

43.-2% 

43.8% 

0.6% 


Group D 

. . 7 

28 

5 

0 

40 


17.5 Tc 

70.0% 

12.5% 

0.0% 


Group E 

9 

20 

10 

0 

39 


23.1% 

51.3% 

25.6% 

0.0% 



Fem.a.les 


Total Yucatecans ... 

c9 

233 

330 

8 

630 


9.3% 

37.0% 

52.4% 

1.3% 


Group A 



87 

4 

151 


3.3% 

36.4% 

57.6% 

2.7% 

Group B 

.... 17 

68 

127 

3 

215 


7.9% 

31.6% 

59.1% 

1.4% 


Group C 

... 13 

72 

96 

1 

182 


7.1% 

39.6% 

52.8% 

0.5% 


Group D . . . 

13 

19 

13 

0 

45 


28.9% 

42.2% 

28.9% 

0.0% 


Group E 

11 

19 

7 

0 

37 


29.7% 

51.4% 

18.9% 

0.0% 



anteriorly than in the Group DE. This range of subgroup differ- 
ences is the same as in the case of prosthion, which fact indicates 
that labrale superior does not protrude relatively farther than 
prosthion. Thus, in males, the two sets of data do not agree. Per- 
haps it is too much to expect the radiometric technique to measure 
so finely. However that may be, the difference between the in- 
dices for labrale superior and prosthion in females shows that the 
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lip point of the more Indian type lies relatively farther forward 
than prosthion. In this case the objective and subjective data 
point to the same conclusion. 

Pronasale. It was noted above that subnasale in the males lies 
5.4 to 6.4 units farther anteriorly in Groups A, B, and C than in 
Group DE. But the difference at pronasale ranges on the average 
only from 3.3 to 4.0 units. In discussing the position of subnasale, 
it was also stated that antero-posterior length of the vomer, as 
well as length of the body of the sphenoid, may regulate protrusion 
of that point. In the case of pronasale, the perpendicular lamina 
of the ethmoid bone is even more responsible than is the vomer for 
protrusion or retraction. Other factors may be : length of the septal 
cartilage, size and shape of the lateral and greater alar cartilages, 
and especially the size and shape of the medial wing of the greater 
alar cartilage. Which one of these factors may be responsible it is 
impossible to determine with the technique used. Since lateral 
flare of the nasal wings is a typical Mayan characteristic, it may be 
ventured that the disposition of the cartilages of the nasal tip may 
have a great deal to do with the matter. The differences in the 
protrusion indices between pronasale and subnasale for the sub- 
groups A, B, C, and DE are respectively: 12.3, 12.5, 13.4, and 14.9. 

The female groups AB, C, and DE have respectively correspond- 
ing differences of 12.9, 13.4, and 14.0. The figure for the jNIexicans 
is 13.8. Thus, as in the other cases, a trend is found in the female 
groups similar to that occurring in the males, but the differences 
between the female groups are less marked. 

Labrale inferior. Unless there is great difference in shape or size 
of the upper and lower lips, it seems reasonable to assume that for 
proper occlusion of the teeth and lips, alveolar prognathism in the 
maxilla should be accompanied by protrusion in the superior part 
of the mandible as measured at labrale inferior. Protrusion of 
labrale inferior in both se.xes correlates weU with projection of 
labrale superior; if the upper lip is carried forward, the lower goes 
with it. 

Inferior incisive 'point and promentale. Lack of prominence of 
the chin was chosen as one of the distinguishing characteristics of 
Alaya Indians. The percentage table for chin prominence indicates 
that Group A of either sex was defined as including no individuals 
possessing prominent or very prominent (++ or + + -[-) chins. 
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No stipulation regarding this character was made for the Whiter 
subgroups. The distribution for the various groups shows that, in 
comparison with the prominence of other parts of the facial profile 
(especially the region of the underlip and lips) the Whiter sub- 
groups have much greater frequency of protuberant chins. It will 

TABLE 49. CfflX PROMINENCE 


Males 



sm 

+ 

++ 

-r-r-r 

No. 

Total Yucatecans 

. . . . 213 

24.2 rj 

306 

34.9% 

349 

39.7% 

11 

1.3% 

879 

Group A 

99 

45.0 % 

121 

55.0% 

0 

0.0% 

0 

0.0% 

220 

Group B 

57 

28.6% 

71 

35.7% 

70 

35.2% 

1 

0.5% 

199 

Group C 

51 

14.1% 

90 

24.9% 

214 

■ 59.1 % 

7 

1.9% 

362 

Group D 

3 

5.8% 

12 

23.1 % 

35 

67.3% 

2 

3.8% 

52 

Group E 

3 

6.5% 

11 

2.3.9% 

31 

67.4% 

1 

12.2% 

46 


Females 


Total Yucatecans 

293 

42.2% 

316 

45.6% 

84 

12.1 % 

1 

0.1% 

694 

Group A 

75 

48.7% 

79 

51.3% 

0 

0.0% 

0 

0.0% 

154 

Group B 

109 

47.2% 

105 

45.4% 

17 

7.4% 

0 

0.0% 

231 

Group C 

90 

44.8% 

72 

35.8% 

38 

18.9% 

1 

0.5% 

201 

Group D 

11 

17.8% 

34 

54.8% 

17 

27.4% 

0 

0.0% 

62 

Group E 

8 

17.4% 

26 

56.5 % 

12 

26.1% 

0 

0.0% 

46 

Mexicans 

3 

10.0% 

10 

33.3% 

17 

56.7% 

0 

0.0% 

30 


be interesting to compare the findings derived from subjective 
observations with those obtained by mechanical radiometry. 

It has already been established that the more Indian groups 
have facial prognathism. Among other points, labrale inferior is 
protruded farther in Groups A and B than in Group DE. If for 
each group the difference is taken between the protrusion index for 
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promentale and the index for labrale inferior, it is found that the 
differences for the male subgroups A, B, C, and DE are as follows: 
7.1, 6.7, 8.8, and 9.1. For the female subgroups AB, C, and DE the 
figures are: 7.6, 7.8, and 9.8; for the Alexicans, the difference is 
9.0 units. Therefore in comparison with protrusion of the lower 
lip, the chins of the Whiter groups are projected farther anteriorly 
than those of the other groups. 

Another method of evaluating the amount of chin prominence is 
that of obtaining the differences between the protrusion indices of 
promentale and those of inferior incisive point. In the male groups, 
promentale projects farther anteriorly than inferior incisive point 
by 9.2 units in Group A, 9.6 in Group B, 10.6 in Group C, and 11.9 
in Group DE. The female groups AB, C, and DE show the follow- 
ing differences: 8.9, 9.0, and 11.3. The Mexican females have the 
same difference value as that of Group C. There seems to be no 
doubt that the chin is more prominent in the DE group of either 
sex, whether the relative protrusion is measured in comparison to 
that of the lower Up or estimated in relation to “the dip above the 
chin.” 

Facial Angles. If one examines carefully the table of facial 
angles in the males (Table 50), he finds no consistent differences 
between the subgroups in the angular locations of glabella, nasion, 
rhinale, and pronasale. But from subnasale inferiorly. Group DE 
has markedly low'er averages for the various points than any of the 
other groups. A simple explanation of this phenomenon is as fol- 
lows: The thrust from tragion to any of the points between sub- 
nasale and promentale is partly anteriorly and partly in an inferior 
direction. If prognathism is present, the thrust from tragion must 
have a greater anterior component than if prognathism is not 
present. 

In the females, a different situation appears. Throughout the 
fist of angles, there is continuous increase in value for the various 
points from Group AB through Group C to Group DE. The whole 
face of the average of the DEs seems to be lifted to a higher level 
in its relation to the eye-ear plane. These facts appear to be in 
direct opposition to the findings for the males. Prognathism is not 
lacking in the female DE group to the extent that it is in the similar 
group of the males, but still it is true that this female group has 
less prognathism than do Groups AB and C. If possession of a 
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greater amount of orthognathism is causative of lower angles of the 
inferior part of the face in males, why do not the females show 
similar diminution in value of the angles? If one looks ahead to 
the tables on bizygomatic diameter and facial height, he sees that 

TABLE 50. AVERAGE ANGULAR LOCATION OF CEPHALIC 
AND FACIAL POINTS (IN DEGREES) 

(Angular averages are listed only for those points which 
have very definite locations) 

Males 



Group 

Group 

Group 

Group 


A C«) 

B (17) 

C (S6) 

DE (6) 

Glabella 

. 109.4 

108.9 

110.3 

107.8 

Nasion 

101.5 

101.3 

103.0 

101.2 

Rhinale 

88.2 

88.7 

88.9 

88.5 

Pronasale 

75.4 

75.8 

75.6 

75.2 

Subnasale 

68.4 

*69.2 

68.6 

67.8 

Prosthion 

58.5 

59.5 

58.7 

56.2 

Labrale superior 

61.2 

62.5 

61.2 

59.7 

Labrale inferior 

53.5 

54.4 

54.3 

51.3 

Inferior incisive point 

47.2 

48.7 

48.2 

44.3 

Promentale 

40.2 

40.3 

41.1 

38.3 


Females 




Group 

Group 

Group 

Mexicaas 



-AB Uo) 

C (18) 

DE (10) 

(6) 

Glabella 


.. 111.3 

111.2 

111.5 

108.3 

Nasion 


. 103.1 

104,2 

105.3 

102.7 

Rhinale .... 


88.9 

89.8 

91.8 

90.0 

Pronasale 


75.5 

77.2 

78.6 

78.8 

Subnasale 


67.3 

69.5 

69.7 

69.3 

Prosthion 


59.1 

60,2 

61.1 

60.5 

Labrale superior 


60.5 

62.8 

63.7 

61.3 

Labrale inferior 


54.2 

54.8 

56.9 

54.7 

Inferior incisive point . . 


48.0 

48.8 

51.3 

49.8 

Promentale 


39.9 

41.8 

44.1 

42.0 


in the males the facial breadth is less in Groups D and E than in 
the others to a degree that is probably significant ; but facial height 
is possibly greater in the 'Whiter subgroups. On the other hand, 
these measurements in the female groups D and E are both sig- 
nificantly less than in the other subgroups; in other words, the 
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faces of the Whiter women are smaller, less massive. The greatest 
subgroup differences in angular averages in the female groups 
occur in the angles to inferior incisor point and to promentale. 
This means that the chins of the DE women are smaller and less 
deep than those of the AB group. The condition of shortness of 
the face together with presence of a certain small amount of prog- 
nathism serves to explain the elevation of the angles of various 
points on the lower portion of the face of the Whiter group of 
females, as opposed to the depression of these angular values in the 
DE group of the males. 

Bizygomatic Diameter. The extraordinary breadth diameter of 
head of the Alaya Indians, it will be recalled, was not appreciably 
narrowed by White admixture. The averages of the subgroups for 
breadth of the face show that these two diameters do not behave 
exactly alike in the Yucatecan case of miscegenation. In the males. 
Group C has a mean wftch is probably significantly higher than the 
Group as a whole, while Group E’s average in both sexes is probably 
significantly lower. The female Group D’s lower value is undoubt- 
edly significant. There is a definite approach in the D and E sub- 
groups of both sexes tow’ard the Mexican averages, but the mean 
face breadths of the Whites given for comparison are all much 
smaller than even those of the Whiter groups. The Tzendals and 
Chois have the narrowest faces of the tribes cited by Starr. The 
absolute values for Groups A and B are equivalent to those of the 
Eskimos of both sexes; the values are less than those of the gen- 
erally larger Navajo and Shoshoni. 

The seriation curves (Plate 15) for both sexes indicate a clear- 
cut bimodality in Groups D and E. These modes of lower value 
lie in the males between the two modes of the Spanish curve. 
Sullivan finds similar results in his Sioux Mixed-Bloods. He de- 
votes considerable space to a discussion of the inheritance of face 
breadth. “In every case except the three-fourths Indians,” he 
states, “the bimodal distribution is fairly clear. ... It would seem 
that we are justified in concluding that face width is inherited in 
such a manner that either the Indian or White type of face is in- 
herited.” These findings fit in with those of the author regarding 
the Yucatecans. It should be recalled in this connection that while 
Groups A and B are theoretically regarded as representing rather 
pure Mayas, Groups D and E are not considered as pure Spanish 
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TABLE 51. BIZYGOMATIC DIAMETER 
Males 


Group 

\o. 

Eange 

Mean 

S. D. 

V. 

SigTiificance 
with Total 
Yucatecans 

Total A'ucatecans . 

880 

127-165 

142.30±.ll 

4.88 ±.08 

3.43 =.06 


Group A 

221 

127-158 

142.33^.21 

4.56=!=. 15 

3.20=.10 

None 

Group B 

199 

127-156 

14 1.92 ±.23 

4.84 = . 16 

3.41 =.12 

IxpeD 

Group C . . 

.162 

127-165 

142.69±.21 

5.96 =.15 

4,18 = . 10 

2xpe D 

Group D . . . 

52 

131-155 

141. 69 = .49 

5.20 = .34 

3.67 = .24 

Ixpe D 

Group E 

46 

129-150 

141.24 =.52 

5.20 = .37 

3. 68 = .26 

2xpe D 

Spanish .... 

78 

117-150 

133.29 =.44 

5.80=.31 

4.35 = .24 


Barras, 1928 







Cacereuos 

23 


133.80 




Aranzadi, 1S915 







Andalusian Moors . 

28 


136.21 ±.55 

4. ‘>9 = .39 

3.15 ±.2S 


Coon, 1929 







Mexicans 

48 


139.98 ±.56 

5.80 ±.40 

4.14±.28 


Chontals . . 

SO 

126-151 

141.70 




Huaxtecs 

100 

134-152 

141.90 




Mayas . . 

100 

135-156 

144.20 




Tzotzils 

100 

130-156 

140.90 




Tzendals .... 

100 

127-156 

140.80 




Chois 

100 

128-157 

141.20 




Starr, 1902 







Eskimo 



142.00 




Duckworth (Martin, 1914) 




Navajo . , 



147.00 




Hrdlicka (Martin, 1914) 





Shoshoni 



147.00 




Boas (Martin, 1914) 






Sioux, Pure. . 

538 

134-168 

149.10 

5.45 

3.65 


Sioux, Half-Blood . . 

76 

130-158 

143.40 

5.49 

3.83 


Sullivan, 1920 







Hawaiians, Pure . . . 
El Hawaiian, North 

73 


140.19±.05 

8.25 = .46 

5.88 = .39 


European 

10 

127-165 

145.40*2.2 10.35*1.56 

7.12 



Dunn, Tozzer, 1928 
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TABLE 51. (Continued) 

Fem.^les 







Significanee 







mth Total 

Group 

No 

Range 

Mean 

S. D. 

V. 

Tucatecans 

Total Yucatecar s . . 

694 

121-154 

135.60 = .12 

4.86 = .09 

3.58±.06 


Group .t 

154 

123-14S 

136.27 =*=.23 

4.26±.16 

3.13 = . 12 

2xpe D 

Group B 

231 

123-151 

135.90 =.20 

4.60±.14 

3.3S±.ll 

Ixpe D 

Group C . 

201 

121-153 

135.81 ±.25 

5.20 = . 17 

3.83±.13 

Xone 

Group D 

62 

121-148 

133.60 ±.45 

5.20 = ,31 

3.89±.24 

4xpe D 

Group E 

46 

125-146 

134.50 ^.50 

4.98 ±.35 

3.70 ±.26 

2xpe D 

Mexicans . 

30 

117-144 

130.03 = .74 

6.04 ±.53 

4.64 ±.40 


Mayas 

25 

130-145 

136.90 




Huaxtecs 

20 

129-143 

134.20 




Tzendal? 

25 

126-137 

131.10 




Chois 

25 

122-139 

130.20 




Chontals 

2d 

124-148 

137.50 




Tzotzils , . . . 

25 

124-144 

132.70 




Starr, 1902 







Smith Coll. Students 

100 

122-140 

130.46 ±.2S 

4.15 

3.18 


Steggerda et al.. 

1929 






Eskimo 



136.00 




Ducku'orth (Martin, 

1914) 





Navajo 



133.00 




Hrdlieka (Martin, 1914) 





Shoshoni 



137.00 




Boas (Martin, 1914) 






Sioux, Pure 

157 

130-154 

142.80 

5.05 

3.53 


Siou.x, Half-Blood . . 

19 

134-146 

139.30 

3.70 

2.65 


Sullivan, 1920 







Hawaiians, Pure . . . 

34 

123-150 

136.70 




5 Hawaiian, J North 







European 

12 

122-143 

130.40 




Fi Hawaiian, Xorth 







European 

10 

127-152 

135.40 




j Hawaian, J North 







European 

6 

117-137 

129.50 





Dunn. Tozzer, 1928 


Whites but rather the nearest approximation to them that exists in 
the Yucatecan series. 

Dunn and Tozzer’s Fi males show evidence of heterosis, but 
their females of later generations exhibit the same sort of alternat- 
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ing inheritance as is seen in the Siouan mixture and in the Yucate- 
cans. 

Subjective observations on malar prominence were used, it vdll 
be recalled, as sorting criteria. For membership in Group A of 
either sex it was required that each individual possess prominent 

TABLE 52. AIALAR PROMINENCE 


Males 



sm 

“T 

+ + 

+++ 

No. 

Total A’ucatecans 

3 

0.3% 

79 

9.0% 

540 

61.4% 

258 

29.3 % 

880 

Group .V 

0 

0.0% 

0 

0.0% 

116 

52.5% 

105 

47.5 % 

221 

Group B 

0 

0.0% 

7 

3.5% 

130 

65.3% 

62 

31.2% 

199 

Group C 

0 

0.0% 

30 

8.3% 

248 

68.5 % 

84 

23.2% 

362 

Group D 

I 

1.9% 

27 

51.9% 

18 

34.6% 

6 

11.5% 

52 

Group E 

2 

1.3% 

18 

39.1% 

25 

54.3% 

1 

2-2% 

46 


Females 


Total Yucatecans 

0 

0.0% 

43 

6.2% 

438 

63.1% 

213 

30.7% 

694 

Group A 

0 

0.0% 

0 

0.0% 

98 

63.6% 

56 

36.4 % 

154 

Group B 

0 

0.0% 

5 

2.2% 

149 

64.5% 

77 

33.3 % 

231 

Group C 

0 

0.0% 

7 

3.5% 

130 

64.7% 

64 

31.8% 

201 

Group D 

0 

0.0% 

19 

30.7% 

32 

51.6% 

11 

17.7% 

62 

Group E 

0 

0.0% 

12 

26.1 % 

29 

63.0% 

5 

10.9% 

46 

Mexicans 

2 

6.7% 

12 

40.0% 

13 

43.3% 

3 

10.0% 

30 


or very prominent (+ + or + + +) malars. Accordingly, the per- 
centage table for malar ■prominence shows zero percentages for the 
Groups A in the sm and + grades. Among other possible stipula- 
tions for admission of individuals to Groups D or E, one was that 
they should have only shghtly or moderately prominent malars. 
Since degree of malar prominence was used as one of the sorting 
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TABLE 53. CEPH.LLO-FACI.\L IXDEX 


Males 








Significance 







with Total 

Group 

No. 

Range 

Mean 

S. D. 

V. 

Yucatecans 

Total Yucatecans . 

S80 

83-101 

91 .53 = .06 

2. SO = ,04 

3,06 ±.05 


Group A . 

221 

85-100 

91.64 =.12 

2.74 = .09 

2.99±.10 

Ixpe D 

Group B 

199 

85-100 

91.66 = . 14 

3.00 = ,10 

3.27 = . 11 

IXpe D 

Group C . . 

362 

83-101 

91.69 = . 10 

2.72 = .07 

2.97 = .07 

2xpe D 

Group D . . 

52 

84- 96 

90 69 = .27 

2.94±.19 

3.24 = .21 

3xpe D 

Group E . 

46 

85- 96 

90.11 =.23 

2.32 = . 16 

2.57 = . IS 

6xpe D 

Spanish 

56 

77-100 

S9.46 = .31 

3.44 = .22 

3.85 = .24 


Barras, 1928 







Andalusian Moors . 

28 


91.36 = .41 

3.25 ±.29 

3.56^.32 


Coon, 1929 







Mexicans 

48 


91 .48 = .32 

3.28 ±.23 

3.5S = .35 


Sioux, Pure 

536 

76-110 

96.10 

3.22 

3.35 


Sioux, Half-Blood . . 

77 

84-100 

92.90 

3.23 

3.48 


Sullivan, 1920 










Crania 




Eskimo (XYnatagmiut) . . . 


100.80 




Boas (Martin, 1914) 






Chinese 



95.10 




Keicher (Martin, 

. 1914) 






Athabascans iTahltan) . . 


94.80 




Boas (Martin, 1914) 






Swiss IDanis) 



89.90 




Reicher (Martin, 1914) 






Spani.sh 



91.50 




Hoyos Sainz (Martin, 1914) 





Buriats 



92.70 




Reicher (Martin, 

, 1914) 






Japanese 



94.60 




Adachi (Martin, 

1914) 






Fe.males 

Total Yucatecans . . 

694 

79-98 

89.95 = .07 

2.86 = .05 

3.18 = .06 


Group A . . 

154 

83-98 

90.15 = .14 

2.56 = . 10 

2.84 = .ll 

1 xpe D 

Group B 

231 

83-98 

90.09 = .11 

:2.56 = .0S 

2.84 = .09 

Ixpe D 

Group C , , . 

■201 

81-93 

90.42 = . 14 

3.04 = . 10 

3.36 = .ll 

3 xpe D 

Group D . 

62 

79-94 

88.47 = .26 

3.00±.18 

3.39 = .21 

6 xpe D 

Group E . . 

46 

81-98 

88.59 = .32 

3.22±.23 

3.64 = .26 

4 xpe D 

Mexicans 

30 

85-98 

89 .70 = .40 

3.24 ±.28 

3.61 = .31 


Eskimo (Xunatagmiut) . . . . 


101.60 




Boas (Martin, 1914) 






Athabascans (Tahltan) . . . . 


94.40 




Boas (Martin, 1914) 






Sioux, Pure 

156 

87-105 

94.70 

3.22 

3.40 


Sioux, Half-Blood , . 

19 

89-96 

92.50 

1.88 

2.03 


Sullivan, 1920 
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criteria for subgroups, the general trend of the percentage table 
may be predicted. Because of this fact, discussion of frequency 
distributions, which in their construction were purposely biased, is 
not warranted. It needs only to be pointed out that Group E, 
which differs only from Group D in possessing hghter pigmenta- 
tion, has a higher percentage of prominent (++) malars than 
Group D. 

Cephalo-Facial Index. The tables for head breadth show prac- 
tically no difference between the subgroups; those for face breadth 
giv’e a smaller mean in Group E of both sexes that is probably sig- 
nificant and a definitely smaller average in the female Group D. 
The expected is therefore found in the table for cephalo-facial index 
when it is noted that Groups D and E of both males and females 
possess smaller values than do the other subgroups. Sullivan pre- 
sents similar differences between his Sioux Pure- and Half-Bloods 
of the two sexes. In a White-Indian mixture it appears that the 
growth of the face in the lateral direction, in proportion to lateral 
growth of the head, does not occur in the Whiter progeny to the 
extent that it does in the less mixed Indian descendants. 

The seriation curves for this index (Plate 16) require no com- 
ment. 

Bigonial Diameter. The table relating to breadth of jaws at the 
gonial angles shows that the averages of the three Spanish groups 
listed for comparison do not agree. The Me.xicans have broader 
jaws than any of the Mayan subgroups, and the averages for the 
latter are far inferior to those of the Yakuts and the Eskimo. No 
significant difference appears in the subgroups of either sex, except 
possibly in the females of Group C, whose mean diameter is shghtly 
greater. Therefore no strong correlation with bodily size can be 
claimed. No rule of genetic behavior can be deduced, for the aver- 
age diameter of Group A lies within the range of the various Spanish 
means. It seems possible, furthermore, that breadth of jaw is apt 
to be as much affected by functional factors (relating to the action 
of mastication) as by genetic ones. 

At this point, the opportunity is presented of comparing data 
obtained by mensuration with data obtained by subjective obser- 
vation: the findings for bigonial diameter may be compared with 
the percentage table for prominence of gonial angles. The only dif- 
ference discernible in the percentage tables for either males or 
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TABLE 54. BIGONIAL DLAAIETER 


M.4I.ES 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans . . 

878 

89-124 

105.69 = .12 

5.47 = .09 

5.18 = .08 


Group A 

220 

91-122 

105.37 = .23 

4.99 = . 16 

4.74 = .15 

Ixpe D 

Group B 

199 

91-124 

105.72 ±.26 

5.46 = . 18 

5.16 = .17 

None 

Group C 

362 

89-122 

105.85 = .20 

5.66 = . 14 

5.35 = .13 

1 xpe D 

Group L> 

51 

96-120 

105.42 =.52 

5.48 = .37 

5.20 = .35 

None 

Group E 

46 

96-123 

106.24 ±.59 

5.98 = .42 

5.63 = .40 

None 

Spanish 

78 

87-118 

101. 73 ±.4 6 

5.96 = .32 

5.86 = .32 


Barras, 1928 







Cacerenos 

23 


106.50 




Aranzadi, 18946 







Andalusian Moors . 

28 


103.39 = .85 

6.65 = . 60 

6.43 = .58 


Coon, 1929 







Mexicans 

48 


106.65 = .59 

6.03 = .42 

5,66=.49 


Fan ... 


89-106 

99.00 




Boutrin (Martin, 1914) 
A'akuts . 


115.00 




Mainow (Alartin, 1914) 

Eskimo 

131.00 




Duckworth (Martin, 1914) 





Feilvles 

Total Yucatecans 

694 

77-118 

99.56±.14 

5.42 = . 10 

5.44 = . 10 


Group A . . 

154 

78-114 

99.49 = .32 

5.94 = .23 

5.97 = .23 

None 

Group B 

231 

82-118 

99.45 = .24 

5.3S = .17 

5.41 = .17 

None 

Group C 

201 

83-118 

100.01 =.25 

5.30 = . 18 

5.30±.18 

2 xpe D 

Group L .... 

62 

89-110 

98.82 = .41 

4.78 = .29 

4.77 ±.29 

IxpeD 

Group E .... 

46 

91-110 

99.46 = .49 

4.96 = .35 

4.99 = .35 

None 

Alexicans 

30 

87-110 

98. 63 ±.68 

5.5-i=i=.48 

5.62 ±.49 


Smith Coll. Students 

100 

90-110 

100.37±.30 

4.39 

4.37 


Steggerda et al.. 

1929 







females is that the Whiter groups have definitely smaller frequen- 
cies of e.xtremely broad angles. One fact is brought out by the 
observations that is not made clear by the data from the measure- 
ments : it is that in proportion to the remainder of facial parts the 
jaws of all the males are in half the cases of the prominent (-)-+) 
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variety; except in the case of Group E women, the females in the 
majority of cases are evenly divided between prominent gonial 
angles and those of average size. Summarizing the measured and 
observed material on gonial angles, it may be concluded that a 
large proportion of all Yucatecans possess broad jaws, and that 
there is little difference between the subgroups in this respect. 

TABLE 55. PROMINENCE OF GONIAL ANGLES 


AIales 



sm 

+ 

-T-T 

+ -r + 

No, 

Total Yucatecans 

... 48 

5.4 Tc 

268 

30.4 

452 

51.4% 

112 

12.7% 

880 

Group A 

. . 11 

5.0 Vc 

62 

28.0 

114 

51.6% 

34 

15.4 % 

221 

Group B 

... 9 

4.5 Tc 

57 

28.6% 

103 

51 8% 

30 

15.1% 

199 

Group C 

0*2 

6.1 

115 

31.8% 

ISO 

49.7% 

45 

12.4 Tc 

362 

Group D . . . . . . . 

. . . 4 

7.7 

17 

32.7% 

29 

55.8*^ 

12 

3.8 

52 

Group E 

2 

4.3 

17 

37.0% 

2C 

50.5 % 

1 

2,2% 

46 


Fem-ales 


Total Yucatecans .... 

.... 101 

14.5 % 

278 

40.1% 

286 

41.2% 

29 

4.2% 

694 

Group A 

. . . 18 

11.7% 

64 

41.6% 

61 

39.6% 

11 

7.1% 

154 

Group B 

. . . 35 

15.2% 

83 

35.9% 

105 

45.5% 

8 

3.4% 

231 

Group C 

. . 31 

15.4% 

81 

40.3% 

81 

40.3% 

8 

4.0% 

201 

Group D 

. . 11 

17,8% 

23 

37.1% 

26 

41.9% 

2 

3 . 2 % 

62 

Group E 

6 

13.0% 

27 

58.7% 

13 

28.3% 

0 

0.0% 

46 


Minim um Frontal Diameter. The breadth between the zygo- 
matic arches has been demonstrated as smaller in the Whiter of the 
subgroups. On each side of the skull, the superior of the two medial 
supports of the zygomatic bone is the zygomatic process of the 
frontal. The most medial points on the inferior temporal lines, and 
also on the zygomatic processes of the frontal bone, are the points 
from which the minimum frontal diameter is measured. The 
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TABLE 56. AIINLMUM FRONTAL DIAMETER 


MaiJE3 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Signiticance 
with Total 
Yucatecans 

Total Yucatecans . . 

880 

89-118 

105.79 = .09 

4.09 = .07 

3.S7 = .06 


Group A . ... 

221 

91-118 

105.38 = . 18 

4.02±.13 

3.81 = . 12 

2xpe D 

Group B . . 

199 

89-116 

105.57 ±.20 

4.07±.14 

3.86 = . 13 

Ixpe D 

Group C . 

362 

93-118 

106.22±.15 

4.12±.10 

3.88 = . 10 

3xpe D 

Group D . ... 

52 

97-117 

105.35=.42 

4. 54 = .30 

4.31±.2S 

IXpeD 

Group E . . . 

46 

97-112 

105.46 = .33 

3.32 = .23 

3.15±.22 

Ixpe D 

Spanish 

78 

87-120 

105.04 = .43 

5.67 = .31 

5.40 ±.29 


Barras, 192S 

Cacerenos 

23 


105.70 




Aranzadi, 18946 

Andalusian Moors . 

28 


106.11 ±.66 

5.14±.46 

4.84 ±.44 


Coon, 1929 

Mexicans 

48 


106.28 ±.40 

4.06 = .28 

3.82 ±.27 



Chinese . . 101.00 

Koganei, Mondiere (Alartin, 1914) 

Kalmucks . . 106.00 

Worobjow (Martin, 1914) 

Tungus 109.00 

Buriats ... ... 11:2.00 

Talko-Hryncewicz (Martin, 1914) 


Females 


Total Yucatecans . 

094 

89-116 

102.22 ±.10 

3.94 = .07 

3.85±.07 


Group 

. 154 

89-112 

101.81 ±.21 

3.94±.15 

3.87±.15 

2Xpe D 

Group B . 

. 231 

91-112 

102.36±.17 

3.88±.12 

3.79 ±.12 

None 

Group C . . 

201 

93-112 

102.03 = .19 

4.02±.14 

3.94 = . 13 

IxpeD 

Group D . , 

62 

93-116 

102.73 ±.33 

3.84 ±.23 

3.74 = .23 

Ixpe D 

Group E . . 

46 

95-112 

103.11 = .38 

3. 84 ±.27 

3.72 ±.26 

2xpe D 

Mexicans 

. 30 

93-110 

102.10±.55 

4.50 ±.39 

4.41 ±.38 



tables for this measurement show anything but a tendency similar 
to that of bizygomatic diameter; no correlation exists. The male 
Group C’s average is greater than that of any other; the female 
Group A mean is possibly smaller and that of Group E possibly 
larger than that of the female group as a whole. Although the 
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TABLE 57. FRONTO-PARIETAL INDEX 
Males 


Significance 
with Total 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Yucatecans 

Total Yucatecans . . 

880 

61-76 

68.05 =..06 

II 

b 

4.10 = .07 


Group A 

221 

61-74 

67.88 = . 12 

2.58 ±.08 

3.80±.12 

1 xpe D 

Group B . 

199 

61-76 

68.19 = . 14 

2.99=. 10 

4.38 = . 15 

IxpeD 

Group C 

362 

61-76 

68.22±.10 

2.79 = .07 

4.09 = . 10 

2xpeD 

Group D 

52 

61-75 

67.54 ±.26 

2.77±.18 

4.10 = .27 

2 xpe D 

Group E 

46 

63-71 

67.48 ±.20 

2.01 ±.14 

2.98 ±.21 

2 xpe D 

Spanish 

57 

61-82 

70 .73 = .38 

4.26 = .29 

6. 02 ±.40 


Barras, 19:23 







Spanish 

206 

59-87 

71 .00 ±.23 

4.90±.16 

6.90 = .23 


Barras, 1933 







Andalusian Aloors . 

28 


71 .29 ±.42 

3.28 = .30 

4.60±.42 


Coon, 1929 







Cacerenos 

23 


70.80 




-Aranzadi, 18916 










Crania 




Kalmucks 



64.50 




Reicher (Martin, 191-1) 






Chinese 



65.80 




Haberer (Martin, 1914) 





Swiss (Danis) . 



66.90 




Reicher (Martin 

1914) 






Japanese 



67.60 




Baelz (Martin, 1914) 






Bretons 



67.30 




Parisians . . 



68.00 




Alanouvrier (Martin, 1914) 





Females 

Total Y’ucatecans . . 

694 

60-79 

67.89 =.07 

2.65 ±.05 

3.90±.07 


Group A 

154 

60-77 

67.47 ±.15 

2.67±.10 

3.96 = . 15 

3 xpe D 

Group B 

231 

60-74 

6S.01±.ll 

2.58 ±.08 

3.79±.12 

Ixpe D 

Group C .... 

201 

60-77 

68.01 ±.12 

2.58 ±.09 

3.79±.13 

Ixpe D 

Group D 

62 

60-79 

68.02 ±.24 


4.10 = .25 

None 

Group E 

46 

60-74 

67.98 ±.29 

2.88 = .20 

4.24 ±.30 

None 

Mexicans 

30 

65—80 

70.37 ±.38 

3.12±.27 

4.43±.39 



Tyrolese 

Wacker (jMartin, 1914) 

Australians 

Schwalbe (Martin, 1914) 
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points of measurement are situated closely together, the diameters 
of breadth of forehead and breadth of face appear not to be inter- 
dependent. The tables on radiometry demonstrated that the 
Whiter males and females have more protuberant foreheads; the 
tables for minimum frontal diameter prove the presence of a tend- 
ency for Group A members of both sexes to possess narrower 
foreheads, in spite of the fact that these same individuals of Group 
A have wider faces. 

Fronto-Parietal Index. Xo really significant differences appeared 
in the male means of the diameters from which this index was cal- 
culated. Consequently, no differences between male subgroups for 
the index are expected or found. In the females, however, although 
head breadth is possibly greater in Group E, minimum frontal 
breadth is probably significantly greater in Group E than in the 
group as a whole, and probably significantly less in Group A. 
These facts are the reasons for the significantly smaller value of 
fronto-parietal index in the female Group A; the Indian women 
have narrower foreheads in proportion to breadth of head than do 
the females of Whiter type. 

Zygo-Frontal Index. If bizygomatic diameter tends to have a 
smaller value in the D and E groups, and minimum frontal breadth 
tends to vary in the opposite direction, then the index derived from 
these diameters should exhibit subgroup differences. Such varia- 
tions in the indicial averages are found. The means differ greatly 
among the female groups, but to a much smaller degree among the 
males. This is mainly due to the fact that values for the diameters 
differ more in females than in males ; among the women, the segre- 
gation seems to be of a more clear-cut type. 

Fronto-Gonial Index. The bigonial diameter, a measure of 
breadth of jaw, does not vary significantly in the subgroups of 
either sex. There are but slight differences in forehead breadth 
among the males, and larger ones between the female groups. Be- 
tween male subgroups, therefore, no differences in fronto-gonial 
index are expected. As pointed out under discussion of the radio- 
metric data, the Whiter females have less massive faces than have 
the Indians. This applies to length and breadth of face and depth 
of lower jaw, but evidently not to forehead width. If the mandibles 
of the Whiter females are not as deep as those of the other groups, 
it might be reasonably expected that the bigonial diameter should 
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TABLE 58. ZYGO-FRONTAL INDEX 
Males 


Group 

No. 

Range 

Mean 

S. D 

V. 

Significance 
with Total 
Yucatecans 

Total Y'ucatecans . 

. 880 

66-83 

74.34 ±.06 

2.67 ±.04 

3.59±.06 


Group A 

221 

69-83 

74.06 = .12 

2.53 ±. OS 

3.42 ±.11 

2xpe D 

Group B 

. 199 

66-83 

74.39 ±.14 

2.S8±.10 

3.87 = . 13 

None 

Group C 

. 3G2 

67-82 

74.38 = .10 

2.70 ±.07 

3.63 = .09 

None 

Group D . 

52 

69-82 

74.40 =.22 

2.32 ±.15 

3.12 = .21 

None 

Group E . . 

46 

69-80 

74.83 = .23 

2.33±.16 

3.11±.22 

2xpe D 

Spanish ... 

77 

69-96 

79.01 =.33 

4.30±.23 

5.44 ±.30 


Barras, 1928 

Spanish ... 

206 

67-99 

81 .09 ±.27 

5.74 ±.19 

7.08 ±.24 


Barras, 1953 

.\ndalusian Aloors , 

, 28 


77.96 ±.41 

3.21 ±.29 

4.12 = .37 


Coon, 1929 

Mexicans 

48 


76.11 ±.29 

2.93 ±.20 

3.85 ±.27 



Crania 

Buriats 67.00 

Reicher (Martin, 1914) 

Kalmucks 69.50 

Reicher (Martin, 1914) 

Eskimo 69.60 

Oetteking (Martin, 1914) 

Chinese 71.10 

Reicher (Martin, 1914) 

Swiss (Danis) 74.60 

Reicher (Martin, 1914) 

Parisians 74.90 

Manou^Tie^ (Martin, 1914) 

Zulu 89.80 

Shrubsall (Martin. 1914) 


Fealvles 


Total Yucatecans . 

694 

66—85 

75.39 ±.07 

2.74 = .05 

3.64 ±.07 


Group A . . . . 

154 

66-80 

74.64±.14 

2.52±.10 

3.38 ±.13 

6xpe D 

Group B . . 

231 

69-83 

75.39±.ll 

2.55 ±. 08 

3.38 = . 11 

None 

Group C 

. 201 

66-83 

75.19±.13 

2.76 ±.09 

3.67±.12 

Ixpe D 

Group D . 

62 

72-85 

77.02 = .23 

2.64 ±.16 

3.43±.21 

7xpe D 

Group E 

46 

69-85 

76.65 ±.31 

3.12±.22 

4. 07 ±.29 

4xpe D 

Mexicans . . . 

30 

73-82 

78.50±.24 

1.98 ±.17 

2.52±.22 



Crania 


Swiss (Danis) 78.40 

Reicher (Martin, 1914) 

Australians 82.00 

Brackebusch (Martin, 1914) 
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also be less. Re-examination of the table for that measurement does 
show an absolutely smaller value for Group D than for any of the 
others, although the mean for Group E is almost exactly the same 
as the averages for Groups A and B. Turning to the data for fronto- 
gonial index, it is seen that the indicial percentages for Group D 
of the females is significantly smaller than that for the group as a 

TABLE 59. PROXTO-GOXIAL IXDEX 

Min. Frontal Diam. x 100 
Bigonial Diam. 
iVL^LES 


Group 

No. 

Range 

Mean 


S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans 

. . 87S 

84-119 

99.96 i 

.12 

5.36=.09 

5.36=.09 


Group A 

. . 220 

87-113 

99.93 i 

.24 

5.35=. 17 

5.35 =fc.lT 

Xone 

Group E 

. 199 

86-115 

100.33 ± 

.25 

5.22=i=.18 

5.20^.18 

Ixpe D 

Group C . ... 

. . 362 

85-116 

99.70 ± 

.19 

5.43^.14 

5.45:i=.14 

IxpeD 

Group D . . 

51 

89-119 

100.17 = 

.52 

5.46±.36 

5.45 =t. 36 

Xone 

Group E . 

. 46 

91-112 

100.59 = 

.46 

4.62 = .32 

4.59 ±.32 

Ixpe D 

Spanish 

Barrao, 19iS 

Spanish ... . 
Barras, 1923 

. 76 

. . 206 


96.56 1 
97.19 J 

Calculated from means of 
■ Zygo-gonial and Zygo-frontal 
Indices 


Feu-^les 


Total Yucatecans . 

. 694 

75-116 

97.37±.13 

5.06± 

.09 

5.20±.09 


Group A 

. 154 

75-116 

97.72 ±.31 

5.62 — 

.22 

5.75 ±.22 

IXpeD 

Group B . . . . 

. 231 

79-110 

97.17±.24 

5.32 = 

.17 

5.48±.17 

IXpeD 

Group C 

. 201 

79-113 

97.93 =.24 

4.96± 

17 

5.06±.17 

2xpe D 

Group D 

. 62 

87-106 

96.11 ±.40 

4.72 = 

29 

4.91 ±.30 

3xpeD 

Group E 

. 46 

83-108 

90.41 ±.46 

4.60± 

.32 

4.77±.34 

2xpe D 

whole, and that 

the mean for Group E is 

probably 

SO. The 

slightly 


(though not significantly) broader foreheads and narrower jaws of 
the female Groups D and E have combined to give statistically 
significant differences from the group as a whole of the relation 
existing between these facial breadths. 

Zygo-Gonial Index. Facial breadth is smaller in Groups D and 
E, and bigonial breadth about the same in all of the groups. The 
index between these -widths of face is significantly larger in value 
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TABLE 60. ZYGO-GONIAL INDEX 

MjVLES 








Significance 







with Total 

Group 

No, 

Range 

Mean 

S. D. 

V. 

Yucatecans 

Total Yucatecans . . 

878 

63-83 

74.27 ±.08 

3.54 ±.06 

4.77±.08 


Group A 

220 

63-83 

74.08 ±.16 

3.42 = . 11 

4.62±.15 

1 xpe D 

Group B . . 

199 

63-83 

74.36 ±.17 

3.48 =.12 

4.68±.16 

None 

Group C . . . . 

362 

64-82 

74.18±.13 

3.60 =.09 

4.85 = . 12 

None 

Group D . . 

51 

67-81 

74.45 ±.35 

3.68 =.25 

4.94 =.33 

None 

Group E 

46 

68-83 

75.28 ±.31 

3.14 = .22 

4.17±.29 

3xpeD 

Spanish 

76 

65-94 

76.29 ±.36 

4.66 = . 26 

6.11 =.33 


Barras, 1928 







Spanish 

206 

65-100 

78.81 ±.27 

5.73 ±.19 

7.27±.24 


Barras, 1923 







Cacerenos 

23 


78.80 




Aranzadi, 18946 







Mexicans 

48 


76.21 ±.33 

3.37 ±.23 

4.42±.30 





Crania 




Spanish 



76.50 




Hoyos Sainz (Martin, 

1914) 





Eskimo 



81.40 




Oetteking (Martin, 1914) 





Fem.4.ues 

Total Y’ucatecans . . 

694 

57-86 

73.34 =.09 

3.69 ±.07 

5.03±.09 


Group A 

154 

57-86 

72.90 ±.22 

4.08=. 16 

5.60±.22 

2 xpe D 

Group B 

231 

60-86 

73.20 ±.16 

3.66±.ll 

5.00±.16 

Ixpe D 

Group C . 

201 

63-86 

73.57 = .17 

3.51 =.12 

4.77±.16 

Ixpe D 

Group D 

62 

66-80 

73.97 ±.28 

3.27 ±.20 

4.42 ±.27 

2 xpe D 

Group E . . 

46 

66-80 

73.78 ±.34 

3.45 ±.24 

4.68±.33 

IXpeD 

Mexicans . 

30 

69-84 

75.90 ±.43 

3.48±.30 

4.5S±.40 





Crania 




Spanish 



76.00 




Hoyos Sainz (Martin, 

1914) 





Tyrolese 



72.20 





Frizzi (Martin, 191-t) 


in the Group E males, and tends to be so in the D and E groups of the 
other sex. The Whiter males make a good attempt at approach 
toward the Spanish averages, but not so close an approximation as 
is accomphshed by the Mexicans. 
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TABLE 61. FACE HEIGHT 


Males 








Significance 







with Total 

Group 

No. 

Range 

>Iean 

S. D. 

V. 

Yucatecans 

Total A'ucatecans . . 

879 

99-140 

121.59=.14 

6.22 ±.10 

5.12±.08 


Group A 

■221 

105-136 

120.93 =.27 

5.89±.19 

4.87±.16 

2xpe D 

Group B . 

199 

99-138 

121.01=.30 

6.36=.22 

5.26±.18 

2xpe D 

Group C 

361 

103-140 

122.24 =.22 

6.28 =.16 

CO 

1— 1 

*o 

Sxpe D 

Group D . . . . 

52 

108-137 

121.92±.61 

6.56 ±.43 

5.38=.36 

None 

Group E . . 

46 

106-132 

121 .93 =.59 

5.98±.42 

4.90 ±.34 

None 

Spanish 

56 

103-141 

120.27 = .76 

8.41 ±.54 

6.99 ±.44 


Barras, 1928 







Andalusian Moors 

28 


123.14 ±.75 

5.88±.53 

4.78±.43 


Coon, 1929 







Mexicans 

48 


122.23 ±.51 

5.22±.36 

4.27 =*=.29 


Chontals . 

80 

102-1-29 

113.70 




Huaxtecs ... 

100 

101-130 

113.40 




Mayas 

100 

99-124 

110.60 




Tzotzils , , 

100 

99-132 

113.30 




Tzendals ... 

100 

98-131 

112.10 




Chois 

100 

101-128 

113.20 




Starr, 1902 







Shoshoni 



119.00 




Boas (Martin, 1911) 






Xavaios 



120.00 




Hrdlicka (Martin, 1914) 





Xahuas , . . 



120.00 




Ranke (Martin, 

1014) 






Kalmucks 



120.00 




Worobjow (Martin, 1914) 





Germans (BadenJ 



121.00 




Fi.scher (Martin, 1914) 





Germans . 



123.00 




WeissenbergC Martin, 1914) 





Tvrolese (Walser) 


104-136 

127.00 




M’acker (Alartin 

1914) 





Eskimo . . 



127.00 




Duckworth (Martin, 1914) 





Chinese . . 



125.00 




Koganei (Alartin, 1914) 





Sioux, Pure . . . 

537 

108-152 

124.60 

6.39 

5.1* 


Sioux, Half-Blood . 

77 

106-140 

121.50 

6.36 

5.23 


Sullivan, 1920 







Hawaiians, Pure . 

74 


122.72 =.57 

7.22 =.40 

5.88±.39 


Fi Hawaiian, North 







European 

10 

112-137 

125.10±.36 

6.39 ±.96 

5.11 


Dunn. Tozzer, 1928 
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TABLE 61 . {Continued) 
Females 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans . . 

694 

95-134 

114.40 = . 15 

6.04 = . 11 

5.28=. 10 


Group A . 

154 

99-129 

114.49±.31 

5.64 *.22 

4.93*. 19 

None 

Group B . 

231 

101-130 

114.65±.24 

5.42*. 17 

4.73=. 15 

Ixpe D 

Group C . 

201 

95-134 

114.82=.33 

6.92*.23 

6.03 *.20 

IXpeD 

Group D . 

62 

101-130 

112.85 *.52 

6.06 = .37 

5.37 = .33 

3xpe D 

Group E . . 

46 

101-124 

113.15 =5=,o-t 

5.38 = .38 

4.76±.33 

2xpe D 

Mexicans . . 

30 

101-126 

114.23 = .79 

6.44 =.56 

5.64 ±.49 


Smith Coll. Students 

100 

9S-122 

111.99*.38 

5.58 

4.99 


Steggerda et al.. 

1929 






Shoshnni . . 



109.00 




Boas (Martin, 1914) 





Navajo 



113.00 




Hrdlicka (Martin, 191-1) 





Nahua 



112.00 




Ranke (Martin, 

1914) 






Sioux, Pure 

157 

100-130 

117.40 

6.18 

5.26 


Sioux. Half-Blood . 

19 

104-122 

114.10 

4.12 

3.61 


Sullivan, 1920 







Hawaiians, Pure . . . 
f Hawaiian, J North 

34 

101-125 

116.20 




European . 

12 

99-122 

112.50 




El Hawaiian, North 
European . . 

1 Hawaiian. J North 

10 

110-126 

116.60 




European , ... 

6 

107-129 

115.70 





Dunn, Tozzer, 19'28 


Face Height. That head length is highly correlated with stature 
has long been recognized. It might be assumed that anatomical 
facial height is similarly related to stature, but if such correlation 
does exist, it must sometimes be of lower degree because of the 
action of certain modifying factors on the nasion-menton distance. 
In males. Groups A, B, and C show probably significantly lower 
averages than do Groups D and E. The female groups D and E, 
on the other hand, have smaller values than the others; that of 
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Group D is very definitely smaller. It will be recalled that the dis- 
cussion of the radiometric and angular data showed very little 
prognathism to be present in the Whiter of the males, but that al- 
though there was less of that characteristic in the Whiter females 
than in the Indian women, they were not so free from it as were 
the men. It seems possible that the slightly longer faces of the 
male Groups D and E may be due, at least in part, to their freedom 
from prognathism. As has been stated before, the prognathous 
face expends more of its contour line in an anterior thrust than does 
the orthognathous one; consequently, of two faces of equal length 
of contour line, the orthognathous will have the greater nasion- 
menton length. 

The seriation curves for facial height (Plate 17) are very ir- 
regular. In them are reflected the lack of precision of the measure- 
ment, as well as the multiplicity of factors that govern this length. 
Nothing of value can be added to the above discussion save that 
there seems to be indicated in the two Groups E a greater tendency 
than in the other subgroups toward segregation into longer- and 
shorter-faced types. 

Starr’s and the author’s averages for this measurement cannot 
be compared; different identifications of the location of nasion 
probably explain the situation. Sullivan’s Siouan Half-Bloods, 
both male and female, react as do the Mayan females. Unfortu- 
nately, Sulhvan makes no statement concerning the amount of 
prognathism present in his material. Dunn and Tozzer’s Fi males 
exhibit what is probably heterosis, while the later generations in 
the females follow the example of the Sioux-White MLxed-Bloods 
in having shorter faces in the Whiter groups. 

Upper Face Height. As in the case of the nasion-menton dis- 
tance, the trends in the two sexes for the nasion-prosthion measure- 
ment are not exactly the same. No differences that are statisti- 
cally significant appear among the male groups, but the female 
groups D and E have smaller averages than the compared sub- 
groups. The differences in amount of prognathism may again be 
called upon for explanation of the situation. One may also suggest 
that the larger and taller D and E males have facial heights that 
average about the same as those of the smaller-bodied Indians; the 
Whiter women are shown to have definitely smaller faces than 
those of the Indian females. 
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TABLE 6i. UPPER FACE HEIGHT 
Mau:s 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans . 

880 

59-90 

74.97=.10 

4.63 ±.07 

6.18 = . 10 


Group A 

221 

61-88 

74.84 ±.20 

4.40±.14 

5.88 = .20 

None 

Group B 

199 

59-86 

74.80±.23 

4.84±.16 

6.47 ±.22 

None 

Group C 

362 

59-90 

75.20 ±.17 

4.66±.12 

6.20=. 16 

1 Xpe D 

Group D . . 

52 

61-86 

74.65 ±.41 

4.42 ±.29 

5.92 ±.39 

None 

Group E 

46 

65—85 

74.93 ±.47 

4.73=.33 

6.31 ±.44 

None 

Spanish 

79 

61-96 

72.92 = .47 

6.24 ±.34 

8.56±.46 


Barras, 1928 

Andalusian Moors 

28 


70.50±.51 

3.99=.36 

5.66=i=.51 


Coon, 1929 

Mexicans 

48 


74.83 ±.38 

3.91 ±.27 

5.23 =.36 


Eskimo ... 

Duckworth (Martin, 1914) 

Germans 62-89 

Weissenberg (Martin, 1914) 

Sioux, Pure 43 

73.00 

76.00 

81.10 

5.77 

7.11 


Sioux, Half-Blood . 

13 


78.50 

4.79 

6.10 



Sullivan, 1920 


Females 


Total Yucatecans . 

694 

59-86 

71.64=. 12 

4.58^.08 

6.39±.12 


Group A 

154 

59-85 

71.97±.25 

4.60±.18 

6.39±.25 

Ixpe D 

Group B 

231 

59-82 

71.83±.19 

4.24±.13 

5.90±.19 

IXpeD 

Group C 

201 

59-86 

71.80 ±.24 

4.96 = . 17 

6.91 ±.23 

None 

Group D 

62 

59-82 

70.73 ±.36 

4.24 ±.26 

6.00±.36 

2 xpe D 

Group E 

46 

59-78 

70.15 ±.42 

4.24 ±.30 

6.04 ±.43 

3 xpe D 

Mexicans 

30 

57-78 

70.23 ±.64 

5.18=i^.45 

7.38 ±.64 


Sioux, Pure 

6 


77.30 

2.86 



Sioux, Half-Blood . 

4 


71.20 

4.71 




Sullivan, 1920 


Sullivan’s data further demonstrate that a similar mixture of 
massive-faced Indians with more delicate-faced Whites jdelds in 
the Whiter of the offspring a type of face like that of the White 
progenitors. 
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Facial Index. Facial breadth has been demonstrated to be some- 
what narrower than in the group as a whole in the Group D and E 
males, and to be definitely so in the females of these subgroups. 
The nasion-menton distance is of about the same absolute magni- 
tude in the male groups D and E as in the others, but the Whiter 
women have smaller values which differ significantly from the 
mean for Total Yucatecans. In other words, the male Ds and Es, 
in comparison to the whole group, have on the average narrower 
faces of about the same length, but the females of similar groups 
possess narrower and shorter faces. 

The table for facial index bears out the conclusions that should 
be drawn from the preceding statements: Group A of the males 
has a smaller indicial value and Group E a larger one than the 
Total Yucatecans’ average, the differences being probably signifi- 
cant. The females e.xhibit no real differences in their subgroup 
means. 

The seriation curves (Plate 18) . corroborate in part the evi- 
dence from the tables. Groups A, B, and C of both se.xes possess 
essentially similar curves. The modes of Groups D and E of the 
males lie at the same higher value at which the Spanish male mode 
is placed. Group E of the females also has its mode at a higher 
indicial value than the others, while Group D of the women ex- 
hibits a lower incidence of the smaller indices. 

The relatively longer faces of the Whiter males approach toward 
the average types of Spanish and Me.xicans as well as the modal 
type of the Spanish. The means fail to indicate such a tendency in 
the Whiter subgroups of the females, but as stated above, the evi- 
dence from the seriation curves supports the view that an approxi- 
mation toward the White Spanish type of face is a characteristic of 
Groups D and E in both sexes. 

In Sullivan’s example of White-Indian mLxture, it is interesting 
that the TV'hiter male progeny, in comparison to the Pure Sioux, 
have relatively higher facial indices than do the Whiter female de- 
scendants. The behavior in the Siouan and Yucatecan cases of 
race mLxture is very similar. Dunn and Tozzer’s women show the 
trend that has been pointed out for the males of the other two ex- 
amples of miscegenation. In the Hawaiian case, the reduction in 
bizygomatic diameter in the females of three-quarters White blood 
was very great, while the average for face height was but httle 
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TABLE 63. FACIAL INDEX 
Males 


Group 

Xo. 

Range 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans 

. 879 

70-102 

85.50 =t.ll 

4.68 ±.08 

5.47±.09 


Group A 

. 221 

71- 94 

85.00±.19 

4.28 =.14 

5.04 = . 16 

2xpe D 

Group B 

. 199 

71-100 

85.33 =.22 

4.62±.16 

00 

*0) 

None 

Group C . , 

. 361 

70- 96 

85.67=. 17 

4.70 =.12 

5.49 = . 14 

IXpeD 

Group D 

. 52 

75-102 

86.27=.51 

5.46 =.36 

6.33 = .42 

1 xpe D 

Group E 

. 46 

73- 96 

86.59 =.52 

5.26 =.37 

6.07 = .43 

2xpe D 

Spanish 

. 77 

73-114 

89.37 ±.55 

7.12 =.39 

7.97 = .43 


Barras, 1928 

Andalusian Moors 

. 28 


90.79 ±.47 

3.69 =.33 

4.06 = .37 


Coon, 1929 

Mexicans . . 

. 48 


87.62 ±.43 

4.39 =.30 

5.01 =.34 


Koriaks 



85.50 





Jochelson (Martin, 1914) 

Chinese 87.00 


Koganei (Martin, 1914) 

Germans (Baden) 85.80 

Fischer (Martin, 1914) 

Tungus 84.40 

Jochelson (Martin, 1914) 

Swiss (Safiental) 93.30 

M’ettstein (Martin, 1914) 

Kamchadel 83.30 

Chukchi 88.00 

Bogoras (Martin, 1914) 


Huaxtecs 

100 

73-97 

79.10 



Chontals 

80 

70-94 

79.90 



Chois . : 

100 

71-91 

80.40 



Tzendals ... 

100 

66-94 

81.60 



Mayas 

100 

60-95 

83.40 



Tzotzils 

100 

69-93 

80.60 



Starr, 1902 






Sioux, Pure 

534 

68-100 

83.60 

4.84 

5.78 

Sioux, Half-Blood . . 

77 

74-102 

84.80 

5.28 

6.22 

Sullivan, 1920 






Hawaiians, Pure . . . 

73 


87.67 =.41 

5.18 = .29 

5.91 ±.33 

Fi Hawaiian, North 






European 

10 

79-95 

86.29 = 1.04 

4.89 = .74 

5.67 


Dunn, Tozzer, 1928 
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TABLE 63. {fiontinued) 


Females 


Group No. 

Range 

Mean 

S. D. 

V. 

Significance 
with Tiital 
Yucatecans 

Total Yucatecans . 094 

71-101 

84.37 =.12 

4.60 =.0S 

5.45 = . 10 


Group A . 154 

73- 9j 

84.07 =.24 

4.42 = . 17 

5.26 ±.20 

IXpeD 

Group B . . -231 

73-101 

84.40 =.20 

4.42±.14 

5.24 = .16 

None 

Group C . . 201 

71-100 

84.58 =.24 

5.10=. 17 

6.03 = .20 

Ixpe D 

Group D . . 6:2 

73- 98 

84.47 =.35 

4.08±.25 

4.83±.29 

None 

Group E 46 

75- 94 

84.11 ±.44 

4.42±.31 

5.26±.37 

None 

Mexicans 30 

75- 98 

88.03 =.75 

6.12 = .53 

6.95=. 61 


Smith Coll. Students 100 

1 

CO 

86.95 ±.33 

4.93 

5.67 


Steggerda et al., 1929 






Smith Coll. Students 50 


90.40 ±.51 




Wilder and Pfeiffer, 
(Steggerda et al., 1929) 

1924 





Nahua 

Ranke (Martin, 1914) 


86.70 




Trumai 

Ranke (Martin, 1914) 


88.80 




Shoshoni 

Boas (Martin, 1914) 


79.20 




Sioux, Pure 157 

70-94 

82.30 

4.40 

5.35 


Sioux, Half-Blood . . 19 

72-86 

82.20 

3.27 

3.97 


Sullivan, 1920 






Hawaiians, Pure ... 34 

1 Hawaiian, -(• North 

76-92 

85.10 




European 12 

78-92 

86.30 




Fi Hawaiian, North 

European 10 

j Hawaiian, j North 

80-97 

86.30 




European 6 

84-98 

89.30 




Dunn, Tozzer, 192S 







changed. The Whiter Hawaiian women probably have greater 
amounts of White blood than either those of the Siouan or Yuca- 
tecan mixtures, and (which is probably more important) great 
breadth of face is probably not so constant a characteristic among 
Pure Hawaiians as in pure ilayas. 

Upper Facial Index. The discussions concerning bizygomatic 
diameter and upper face height have prepared the reader for the 
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TABLE 64. UPPER FACIAL INDEX 
Males 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total A'ucatecans . . 

sso 

40-66 

52.72 ±.08 

3.48 ±.06 

6.60±.ll 


Group A 

221 

43-64 

52.67 ±.15 

3.28±.10 

6.23 ±.20 

None 

Group B 

199 

43-62 

52.74 ±.16 

3.40±.12 

6.45 ±.22 

None 

Group C 

362 

40-62 

52.70 ±.12 

3.45 ±.09 

6.55 = . 16 

None 

Group D 

52 

40-66 

52.92 ±.40 

4.23 ±.28 

7.99 ±.53 

None 

Group E 

46 

44-60 

53.07 ±.41 

4.10±.29 

7.73 ±.54 

None 

Spanish 

78 

45-72 

54.65 ±.41 

5.36±.29 

9.81 ±.53 


Barras, 1928 

Andalusian Aloors . 

28 


51.93 ±.43 

3.34 ±.30 

6.43 ±.58 


Coon, 1929 

Mexicans 

48 


53.58 =.31 

3.16±.22 

5.90 = .41 



Crania 

Bohemians 51.30 

Matiegka (Martin, 1914) 

Japanese 53.60 

Adachi (Martin, 1914( 

Spanish 55.50 


Hoyos Sainz (Martin, 1914) 


Females 


Total Yucatecans . 

694 

41-64 

52.84 =.09 

3.46 ±.06 

6.55 = .12 


Group A 

154 

43-62 

52.80 = .19 

3.50±.13 

6.63 = .25 

None 

Group B . . . . 

231 

43-62 

52.92 = .15 

3.28±.10 

6.20=. 19 

None 

Group C 

201 

43-64 

52.90 ±.17 

3.66±.12 

6.92 ±.23 

None 

Group D 

62 

41-62 

52.89 ±.28 

3.26±.20 

6.16±.37 

None 

Group E 

46 

43-60 

52.20 =.34 

3.42 ±.24 

6.55 46 

Ixpe D 

Alexicans 

30 

45-64 

5-1.10 =i=. 55 

4.44 ±.S9 

8.21±.71 



Crania 

Spanish 56.00 

Hoyos Sainz (Martin, 1914) 


findings in the upper facial index tables. No significant differences 
appear in the means for either sex. The female subgroups are 
therefore quite like one another in both facial and upper facial in- 
dices. The extremes of the male groups differ in facial index to a 
probably significant degree; in upper facial index, no difference in 
the averages is apparent. The probable explanation is that the 





146 


MAYA-SPANISH CROSSES IN YUCATAN 


TABLE 65. NOSE HEIGHT 


Males 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecani 

Total Yucatecans . . 

880 

47-71 

58.73 = .09 

3.80 =.06 

6,47 = . 10 


Group A . 

221 

47-68 

58.31 *.17 

3.70 = . 12 

6,35 = .20 

2xpe D 

Group B . . 

199 

47-68 

58.55 19 

4.02 = . 14 

6.87 = .23 

IXpeD 

Group C 

362 

47-71 

58.36=. 14 

4.00=. 10 

6,85 = .17 

3xpe D 

Group D . ... 

52 

48-67 

59. 1:2=. 35 

3.74±.25 

6.33±.42 

IxpeD 

Group E 

46 

53-67 

59.15 *.32 

3.24=.23 

5.48 = . 39 

IxpeD 

Spanish 

79 

45-76 

55.73 ±.38 

5.06 = .27 

9.08 = .49 


Barras, 1928 







Cacerenos 

23 


54.60 




Aranzadi, 18944 







.\ndalusian Moors . 

28 


54.29=.47 

3.66 *.33 

6.47 = .61 


Coon, 1929 







Mexicans 

48 


57.46*. 38 

3.86*.27 

6.72 *.46 


Chontals 

80 

45-56 

50.50 




Huaxtecs 

100 

43-56 

48.90 




Mayas . . 

100 

42-60 

48.60 




Tzotzils . . 

100 

42-60 

48.10 




Tzendal? 

100 

40-60 

47.90 




Chois 

100 

41-58 

48.80 




Starr, 1902 







Sioux, Pure 

539 

46-70 

58.30 

3.94 

6.75 


Sioux, Half-Blood . 

77 

48-62 

54.90 

3.55 

6.48 


Sullivan, 1920 







Hawaiians, Pure . , . 
Fi Hawaiian, North 

74 


53.59 *.32 

4.12=.23 

7.69 =.43 


European 

10 

46-61 

53.80 =.93 

4.38=. 66 

8.14 



Dunn, Tozzer, 1928 


Fem.\lE8 

Total Yucatecans 69-1 43-68 55.26 = . 10 3.78±.07 6.84±.12 


Group A , 154 45-65 55.73=.20 3.72±.14 6.68±.26 2xpeD 

Group B . . .231 47-67 55.37=. 16 3.50 = . 11 6.32 = .20 None 

Group C ... 201 43-68 55.16=.20 4.18 = . 14 7.58 = .25 None 

Group D . . 62 45-66 54.47±.33 3.84±.23 7.05=.43 2xpeD 

Group E 46 47-60 54.54=.30 3.06 = . 22 o.61±.39 2xpeD 

Mexicans 30 47-60 53.10=.33 2.70±.24 5.08=.44 
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TABLE 65. {Continued) 








Significance 







with I'otal 

Group 

No. 

Range 

Mean 

S. D. 

V. 

Yucatecans 

Smith Coll. Students 

100 

42-58 

50.51 *24 

3.60 

7.13 


Steggerda et al.. 

1929 






Smith Coll. Students 

100 


53.61 




Wilder and Pfeiffer, 19£4 





(Steggerda et al.. 

1929) 






Sioux, Pure 

157 

46-62 

5o.:20 

3.51 

6.35 


Sioux, Half-Blood . . 

19 

46-58 

51.50 

2.95 

5.73 


Sullivan, 1920 







Hawaiians, Pure . . 
f Hawaiian, i North 

34 

43-58 

51.20 




European 

12 

41-53 

48.60 




El Hawaiian, North 

European 

i Hawaiian, f North 

10 

46-56 

52.40 




European 

6 

41-58 

52.00 




Dunn, Tozzer, 1928 







distance from nasion to menton is longer than that from nasion to 
prosthion; that in such a greater distance, the differences in the 
projective interval due to a smaller amount of prognathism are 
more apt to manifest themselves than in the smaller distance from 
nasion to prosthion. 


THE NOSE 

Nose Height. The so-called height of the nose from nasion to 
subnasale is a part of the distance measured in upper face height, 
which in turn forms a part of the larger measurement called ana- 
tomical face height. In consideration of the radiometric tables, 
subnasale, as well as prosthion, w'as found to be among the parts 
of the face responsible for the Indian’s prognathism. The identity, 
in part, of the distance measured in the determinations of upper 
face height and nasal height, and the common participation of the 
two inferior points of both measurements in one or the other phe- 
nomena of prognathism or orthognathism gives great reason for 
supposing that the findings in the averages of one measurement 
might also aptly apply to the other. Comparison of the data for 
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TABLE 66. NOSE BREADTH 
M.\les 


Group 

Xo. 

Bange 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans . . 

880 

26-50 

37.65 ±.07 

3.05 ±,05 

8.10±.13 


Group A 

221 

29-48 

37.83 ±.13 

2.92±.09 

7.72±.25 

IXpeD 

Group B 

199 

26-50 

37.80 ±.15 

3.06 = . 10 

8.09 ±.27 

Ixpe D 

Group C . . 

362 

27-50 

37.83 ±.11 

3.14 =.08 

8.09±.20 

2xpe D 

Group D ... 

52 

31-45 

36.38 ±.28 

2.98 =.20 

8.19±.54 

4xpe D 

Group E 

46 

30-42 

36.24 ±.28 

2.81 ±.20 

7.75 = .54 

5xpeD 

Spanish ... 

79 

21-38 

32.99 ±.23 

3.08±.16 

9.33 ±.50 


Barras, T928 







Cacerefios 

23 


34.00 




.•Vranzadi, 18946 







.Andalusian Moors . 

28 


35.64 ±.34 

2.62 ±.24 

7.36 ±.66 


Coon, 1929 







Mexicans 

48 


37.65 ±.35 

3.59±.25 

9.54±.66 


Chontals . . 

80 

32-47 

39.00 




Huaxtecs 

100 

28-44 

38.10 




Mayas 

100 

33-42 

37.50 




Tzotzils 

100 

33-46 

40.50 




Tzendals . . 

100 

33-50 

39.90 




Chois . . .... 

100 

31-48 

37.10 




Starr, 1902 







Sioux, Pure. 

540 

32-50 

39.90 

3.22 

8.07 


Sioux, Half-Blood , . 

77 

30-46 

37.60 

3.04 

8.08 


Sullivan, 1920 







Hawaiians, Pure . . . 
Fi Hawaiian, North 

74 


44.22 ±.22 

2,80. .15 

6.32 ±.35 


European 

10 

40-49 

43.10±.52 

2.43=.37 

5.64 



Dunn, Tozzer, 192S 


Females 


Total Yucatecans 

694 

27-48 

34.75 =t.08 

2.96 ±.05 

8.52±.15 


Group .A . . 

154 

29-43 

35.34 ±.14 

2.62±.10 

7.41 ±.28 

4xpe D 

Group B 

. 231 

27-47 

35.18±.13 

2.86±.09 

8.13±.26 

4xpe D 

Group C . . . 

201 

27-44 

34.55 ±.15 

3.14±.ll 

9.09±.31 

IxpeD 

Group D . 

62 

27-43 

33.27 ±.26 

2.98±.18 

8.96±.54 

6xpe D 

Group E . . 

46 

27-42 

33.46 = .26 

2.62±.18 

7.83±.55 

5xpe D 
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TABLE 66. (Continued) 


Group 

No. 

Range 

Mean 

S.D. 

v. 

Significance 
with Total 
Yucatecans 

Mexicans 

30 

27-40 

33.70 =.33 

2.70 ±.24 

8.01 ±.70 


Smith Coll. Students 

100 

27-37 

32.28 ±.13 

1.30 

6.01 


Steggerda et al.. 

1929 






Smith Coll. Students 100 


32.18 




Wilder and Pfeiffer, 1924 





(Steggerda et al.. 

1929) 






Sioux, Pure 

157 

32-48 

37.40 

2.91 

7.77 


Sioux, Half-Blood . . 

19 

32-38 

34.80 

2.27 

6.52 


Sullivan, 1920 







Hawaiians, Pure . . 

J Hawaiian, J North 

34 

35-49 

40.90 




European 

12 

36-42 

38.90 




El Hawaiian, North 

European 

1 Hawaiian, J North 

10 

33-41 

35.60 




European 

6 

30-35 

32.50 





Dunn, Tozzer, 192S 


the two lengths demonstrates that in the case of the Yucatecans 
such an assumption is correct. For interpretation of the findings 
for nasal height, therefore, the reader is referred back to the dis- 
cussion of upper face height. See also Plate 19. 

Nose Breadth. The tables for breadth of the nose at the widest 
expansion of the alae show for both sexes distinctly smaller means 
in Groups D and E. The seriation curves (Plate 20) demonstrate 
the same tendency very nicely. Sullivan’s and Dunn and Tozzer’s 
material tell exactly the same story. It only needs to be added that 
the subgroup differences are greater in females than in males. 

Nasal Index. The reader, after examination of the tables for 
nasal height and breadth, is fully prepared for the definite and sig- 
nificant differences that are apparent in the data for nasal index. 
Again the differences between the Indian and Whiter types of 
progeny are greater in males than in females. The phenomena of 
reduction of nasal breadth and lowering of the value of nasal index 
in the progeny of a broad-nosed type which has mixed with a 
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TABLE 67. NASAL INDEX 
Males 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans . . 

880 

48-94 

64.28 =t.l4 

6.28 ±.10 

9.77 = . 16 


Group A 

221 

51-88 

65.01 ±.28 

6.12±.20 

9.41 = .30 

3xpe D 

Group B 

199 

51-88 

64.85 ±.29 

6.12 =.21 

9.44 = .32 

2xpe D 

Group C . . 

362 

48-94 

64.20 ±.22 

6.10 = . 15 

9.50±.24 

None 

Group D . . . 

52 

48-81 

62.04 ±.68 

7.26±.48 

11.70 ±.77 

3xpe D 

Group E . 

46 

49-75 

61.37 ±.63 

6.3S=i=.45 

10.40±.73 

4xpe D 

Spanish 

79 

35—72 

59.85 =t.58 

7.68=.41 

12.83=.69 


Barras, 1928 

Spanish 

206 

39-83 

61.62±.36 

7.71 ±.26 

12.51 = .42 


Barras, 1923 

Andalusian Moors . 

28 


66.04 ±.87 

6.82 ±.62 

10.33 ±.93 


Coon, 1929 

Cacerenos 

22 


62.30 ±.62 

4.31 

6.92 


Aranzadi, 18946 

Mexicans 

48 


65.81 ±.69 

7.11±.49 10.80±.74 



Athabascans (Tahltan) . . . 62.60 

Boas (Martin, 1914J 

Eskimo ... ... 64.10 

Duckworth (Martin, 1914) 

North French 63.40 

Collignon (Martin, 1914) 

Anglo-Scots 65.10 

Beddoe (Martin, 1914) 


Germans (Baden) 
Fischer (Martin, 

1914) 


65.70 



Chois . ... 

100 

59-107 

76.40 



Chontals 

80 

62-94 

77.20 



Huaxtecs 

100 

57-102 

78.30 



Tzentals ... 

100 

64-102 

83.80 



Mayas 

100 

63-93 

77.50 



Tzotzils . . . . 

100 

63-104 

84.80 



Starr, 1902 






Sioux, Pure . . . 

536 

52-90 

68.80 

7.05 

10.25 

Sioux, Half-Blood , . 

77 

56-86 

69.20 

7.08 

10.23 

Sullivan, 1920 






Hawaiians, Pure . 

Fi Hawaiian, Xorth 

74 


82.94 ±.61 

7.73 ±.43 

9.32 ±.52 

European 

10 

70-98 

80.75=1.9 

9.14=1.4 

11.32 


Dunn, Tozzer, 1928 
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TABLE 67. (Continued) 


Femams 








Significance 







with Total 

Group 

No. 

Range 

Mean 

S. D. 

V. 

Yucatecans 

Total Yucatecans . . 

694 

49-84 

63.11 ±.16 

6.12±.ll 

9.70 ±.18 


Group .A 

154 

51-79 

63.72 ±.33 

6.10 ±.23 

9.57 ±.37 

2xpe D 

Group B 

231 

49-78 

63.63 ±.24 

5.52±.17 

8.68±.27 

2xpe D 

Group C 

201 

49-82 

62.96 ±.30 

6.30 ±.21 

10.01 ±.34 

None 

Group D 

62 

49-84 

61.21 ±.58 

6.76 ±.41 

11.04=.67 

3xpe D 

Group E . . . 

46 

49-74 

61.72 ±.65 

6.50 ±.46 

10.53 ±.74 

2xpeD 

Mexicans 

30 

53-76 

63.37 ±.66 

5.36 ±.47 

8.46 ±.74 


Smith Coll. Students 

100 

47-79 

63.71 ±.39 

5.74 

9.01 


Steggerda et al.. 

1929 






Smith Coll. Students 100 


59.89 




M ilder and Pfeiffer, 1924 





(Steggerda ei al. 

1929) 






Athabascans (Tahltan) . , . 


62.20 




Boas (Alartin, 1914) 






Eskimo 



62.40 




Duckworth (Martin, 1914) 





Nahua 



71.70 




Ranke (Martin, 1914) 






Sioux, Pure 

157 

52-86 

68.00 

7.09 

10.42 


Sioux, Half-Blood . . 

19 

58-82 

67.80 

6.42 

9.47 


Sullivan, 1920 







Hawaiians, Pure . . . 

34 

70-92 

80.30 




f Hawaiian, | North 







European 

12 

72-91 

80.30 




Fi Hawaiian, North 







European 

10 

62-76 

68.30 




1 Hawaiian, J North 







European 

6 

51-79 

62.50 




Dunn, Tozzer, 1928 







narrower-nosed variety of mankind, is so well known that further 
comment is unnecessary. The tables and the seriation curves 
(Plate 21) epitomize the situation. 

Observations on Nasal Wings. The nasal wdngs of each Yuca- 
tecan examined were noted on the record sheet as “compressed,” 
“medium,” or “flaring.” One of the criteria for admission to 
Group A was that the individual should possess medium or flaring. 
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but never compressed alae. In sorting for members of Groups D 
and E, however, no stipulation was made concerning nasal wings. 
Group C, it will be recalled, was the residual group which remained 
after the other four subgroups had been sorted. 


TABLE 68. NASAL tMXGS 
M.^les 



Compressed 

Medium 

Flaring 

No. 

Total Yucatecans ... . 

.... 36 

267 

577 

880 


4.1% 

30.3% 

65.6 ^£3 


Group A 

. . . 0 

78 

143 

221 


0.0% 

35.3% 

64.7% 


Group B 

2 

44 

153 

199 


1.0% 

22.1% 

76.9% 


Group C 

. 19 

96 

247 

362 


5.2% 

26.5% 

68.2% 


Group D 

. . . . 8 

23 

21 

52 


15.4% 

44.2% 

40.4% 


Group E 

. . . . 7 

25 

14 

46 


15.2% 

54,3% 

30.4 % 


Fem.^les 

Total Yucatecans .... 

32 

306 

356 

694 


4.6% 

44.1% 

51.3 % 


Group A 

... 0 

60 

94 

154 


0.0% 

39.0% 

61.0% 


Group B . . . 

. .. . 1 

90 

140 

231 


0.4% 

39.0% 

60.6% 


Group C 

. . . 15 

92 

94 

201 


7.4% 

45.8% 

46.8% 


Group D 

. . . 9 

34 

19 

62 


14.5% 

54,8% 

30.7% 


Group E 

. . . . 7 

30 

9 

46 


15.2% 

65.2% 

19.6% 


Mexicans 

1 

24 

5 

30 


3.3% 

80.0% 

16.7% 



Examination of the percentage table for the types of nasal wings 
shows progressively higher percentages of compressed and medium 
alae in Groups C, D, and E of both sexes than in Groups A and B. 
Since flaring and medium wings were, among other characters, used 
to select the more Indian of the Yucatecans for Groups A and B, 
it is to be expected that those subgroups should have more of the 
flaring variety than the others. It is evident, in the generally in- 
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creasing percentages of medium wings from Group A to Group E, 
as well as in the relatively high proportion of compressed wings in 
Groups D and E, that these facts were so, not because the Whiter 
groups were sorted through use of those characters, but because 

TABLE 69. NASAL PROFILE 


Males 



Concave 

Straight 

Convex 

Concavo-Convex 

Xo. 

Total Yucatecans 

13 

\.o% 

100 

11.4% 

677 

76.9% 

90 

10.2% 

880 

Group A 

.... 0 

0.0% 

29 

13.1 % 

174 

78.7% 

18 

O.X /Q 

221 

Group B 

2 

i.0% 

31 

15.6% 

153 

76.9% 

13 

6.5% 

199 

Group C 

10 

2.8% 

34 

9.4% 

273 

75.4% 

45 

H.4% 

362 

Group D 

1 

1.9% 

1 

1.9% 

43 

82.7% 

7 

13.5 % 

52 

Group E 

1 

2.2% 

4 

8.7% 

34 

73.9% 

7 

15.2% 

46 


Females 


Total Yucatecans 

28 

118 

399 

149 

694 


4.0% 

17.0% 

57.5% 

21.5% 


Group A 

0 

26 

95 

33 

154 


0.0% 

16.9% 

61.7% 

21.4% 


Group B 

.... 6 

2.6% 

36 

15.6% 

144 

62.3 % 

45 

19.5 % 

231 

Group C 

21 

10.5% 

32 

15.9% 

108 

53.7% 

40 

19.9% 

201 

Group D 

1 

1.6% 

13 

21.0% 

31 

50.0 % 

17 

27.4% 

62 

Group E 

0 

0.0% 

11 

23.9% 

21 

45.7% 

14 

30.4% 

46 

Mexicans 

.... 6 
20.0% 

16.7% 

10 

33.3 % 

9 

30.0 % 

30 


certain definite linkages occur between those characters and the 
traits actually used for choosing members for the Whiter groups. 

Other Observations on the Nose. A summary of the judgments 
on shape of nasal profile demonstrates the presence of no findings 
sufficiently significant to require much consideration. No indi- 
viduals having concave noses were accepted for membership in 
Group A. It appears that such a type of nasal profile is so rare 
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among the Yucatecan males that the provision was scarcely neces- 
sary for that sex; but among the females, concave profiles showed 
a little higher incidence in general, but especially in Group C. 
That type of nasal curve is not typical either for Maya Indians or 

TABLE 70. NASAL ROOT DEPRESSION 



0 

sm 

+ 

++ 

+ -{- + 

No. 

Total \ucatecans . . . . 

. . 20 

2.3 G. 

360 

40.9% 

393 

44.7% 

102 

11.6% 

5 

0.6% 

880 

Group 

2 

0.9% 

111 

50.2% 

108 

48,9% 

0 

0.0% 

0 

0.0% 

221 

Group B 

o 

2.5% 

83 

41.7% 

87 

43,7% 

24 

12.1% 

0 

0.0% 

199 

Group C . . . . 

. . 11 

3.0% 

131 

36.2% 

149 

41.2% 

66 

18.2% 

5 

1.4% 

362 

Group D 

1 

1.9% 

19 

36.5% 

24 

46.1 % 

8 

15.4% 

0 

0.0% 

52 

Group E 

1 

2.2% 

15 

32.6% 

26 

56.5 % 

4 

8.7% 

0 

0.0% 

46 


Fem.\les 


Total Yucatecans . . . 

8 

435 

237 

14 

0 

694 


1.2% 

62.7% 

34.1 % 

2.0% 

0.0% 


Group A 

0 

109 

45 

0 

0 

154 


0.0% 

70.8% 

29.2 % 

0.0% 

0.0% 


Group B 

. 3 

142 

85 

1 

0 

231 


1.3% 

61.5% 

36,8% 

0.4% 

0.0% 


Group C . . ... 

1 

123 

66 

11 

0 

201 


0.5% 

61.2% 

32.8 % 

5.5% 

0.0% 


Group D , 

3 

33 

24 

2 

0 

62 


4.9% 

53.2 % 

38.7% 

3.2% 

0.0% 


Group E 

1 

28 

17 

0 

0 

46 


2.2% 

60.9% 

36,9% 

0.0% 

0.0% 


Mexicans ... 

. . 2 

14 

12 

2 

0 

30 


6.7% 

46.6% 

40.0% 

6.7% 

0.0% 



for Spanish Whites. No definite linkage exists between that form 
of curve and other White characters, so that the residual group C 
received the great majority of the individuals so characterized. 

The radiometric tables showed no definite differences in sub- 
groups for amount of nasal root depression. The percentage tables 
for this observed trait have no features worthy of comment, save 
that Groups C and D of the males have higher frequencies of 
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marked depression than any of the other groups presented for ex- 
amination. 

In discussion of radiometry it was pointed out that the tragion- 
rhinale protrusion index was very slightly less in the DE group of 
both sexes than in the others. The percentage table for height of 

TABLE 71. HEIGHT OF NASAL ROOT 


Males 



sm 

"T 

“TT" 

+++ 

No. 

Total Yucatecans 

42 

4.8^1, 

520 

59.1% 

294 

33.4% 

24 

880 

Group A 

.... 12 

5.4% 

149 

67.4% 

57 

25.8% 

3 

1.4% 

221 

Group B 

.... 14 

7.0% 

120 

60.3 % 

64 

32.2% 

1 

0.5% 

199 

Group C 

.... 16 

1.4% 

205 

56.6%, 

128 

35.4% 

13 

3.6% 

362 

Group D 

.... 0 

0.0% 

26 

50.0% 

23 

44.2% 

3 

5.8% 

52 

Group E 

0 

0.0% 

19 

41.3% 

23 

50.0% 

4 

8.7% 

46 


Fem-ales 


Total Yucatecans 

102 

14.7% 

501 

72.2% 

91 

13.1% 

0 

0.0% 

694 

Group A 

23 

14.9% 

113 

73.4% 

18 

11.7% 

0 

0.0% 

154 

Group B 

.... 37 

16.0% 

172 

74.5% 

22 

9.5% 

0 

0.0% 

231 

Group C 

. . . 37 

18.4% 

135 

67.2% 

29 

14.4% 

0 

0.0% 

201 

Group D 

2 

3.2% 

48 

77.4% 

12 

19.4% 

0 

0.0% 

62 

Group E 

.... 3 

6.5% 

33 

71.8% 

10 

21.7% 

0 

0.0% 

46 


nasal root demonstrates that in the extreme “sm” or “very low” 
category, the Indians lead in frequency, while in the “ + + ” or 
“ + + + ” (high or very high) type, the Whiter subgroups have 
higher percentages. The data from radiometry and those from 
subjective observations appear to be at variance, but they prob- 
ably are not, for the following reason: measurement of the radius 
from tragion to rhinale disregards the elevation of the nasal root 
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and bridge from the face itself. A rough measure of the height of 
the nasal root and bridge relative to the facial level can be calcu- 
lated by subtracting the average radii of prozygion from those of 
rhinale. For the males the results so calculated are: A-30.7, 
B-30.3, C-31.2, DE-32.0; for females they are: AB-24.2, C-26.1, 

TABLE 72. BREADTH OF NASAL ROOT 


Males 



sm 

i" 

++ 

-f-H-r 

_\o. 

Total Yucatecans 

43 

334 

38.0% 

487 

53.3% 

16 

1.8% 

880 

Group A 

7 

3.2% 

90 

40.7% 

120 

54.3% 

4 

1.8% 

221 

Group B 

8 

4.0% 

83 

41.7% 

104 

52.3% 

4 

2.0% 

199 

Group C 

, . .19 

5.2% 

128 

35.4 % 

210 

58.0 % 

5 

i.-i% 

362 

Group D 

6 

11.5% 

16 

30.8% 

29 

55.8% 

1 

1.9% 

52 

Group E 

3 

6.5% 

17 

37.0% 

24 

52.2% 

2 

4.3%, 

46 


FeM-ALES 


Total Yucatecans 

.... 11 

251 

421 

11 

694 


1.6% 

36.2% 

60.6% 

1.6% 


Group k 

5 

55 

91 

3 

154 


3.3% 

35.7% 

59.1% 

1.9% 


Group B 

. . .. 1 

79 

150 

1 

231 


0.4% 

34.2% 

65.0% 

0.4% 


Group C 

2 

73 

121 

5 

201 


1.0% 

36.3% 

60.2% 

2.5% 


Group D 

. . 2 

26 

33 

1 

62 


3.2% 

42.0% 

53.2% 

1.6% 


Group E 

1 

18 

26 

1 

46 


2.2% 

39.1 % 

56.5% 

2.2% 



DE~25.0. These figures reconcile the seeming contradiction noted 
above. The nasal roots and bridges of the Whiter subgroups are 
probably on the average shghtly higher from the facial levels than 
in the Indian groups, but the latters’ tendency to prognathism 
makes the absolute value of the tragion-rhinale radius shghtly 
greater. 

The two races which mixed to produce the Yucatecans are prob- 
ably not characterized either by remarkable narrowness or extra- 
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ordinary breadth of the nasal root. The subgroups representing the 
descendants from the cross appear in the percentage table for nasal- 
root breadth to possess almost equal proportions in the medium to 
broad categories of that trait and practically no extreme grada- 
tions. 

TABLE 73. NASAL TIP — ELEVATION OR DEPRESSION 


AIales 



Depression 

Horizontal 

Elevation 

\o. 


“TT. + + -1- 

sm. “h 

sm, -r 

-T-r. -r-i--r 

Total Yucatecans . . . 

... 466 

53.0^ 

300 

34.1 % 

11 

1.2% 

95 

10.8% 

7 

0.8% 

879 

Group A 

. 112 
50.7% 

85 

38.5% 

3 

1 -1 

1.-* /O 

20 

9.0% 

1 

0.4% 

221 

Group B 

107 

53.8% 

66 

33.2% 

3 

1.5% 

22 

11.1% 

1 

0.5% 

199 

Group C 

... 120 

33.1 % 

194 

53.7% 

Q 

0-6 

41 

11.3% 

4 

1.1% 

361 

Group D 

18 

34.6% 

28 

53.8% 

1 

1.9% 

5 

9.6% 

0 

0.0% 

52 

Group E 

.... 12 
26.1%, 

24 

52.2% 

3 

6.5% 

6 

13.0% 

1 

2.2% 

46 


Fem-ales 


Total Y’ucatecans ... 

, . 231 

33.3% 

271 

39.0% 

6 

0.9% 

167 

24.1% 

19 

2.7% 

694 

Group A 

... 50 

32.5% 

68 

44.2% 

1 

0.6% 

32 

20.8% 

3 

1.9% 

154 

Group B 

85 

36.8% 

88 

38.1 % 

0 

0.0% 

55 

23.8% 

3 

1.3% 

231 

Group C 

Cj 

32.3% 

75 

37.3% 

3 

1.5% 

49 

24.4% 

9 

4.5% 

201 

Group D 

21 

33.9 % 

23 

37.1 % 

0 

0.0% 

16 

25.8% 

2 

3.2% 

62 

Group E 

... 10 
21.8% 

17 

37.0% 

2 

4.3% 

15 

32.6% 

2 

4.3% 

46 


Three types of factors must be considered as affecting the shape 
of a nose. They are: (1) the shape and size of the bony support, 
which includes the nasal bones and the frontal processes of the 
maxillae upon which they lie, as well as the bony skeleton of the 
face from which the two foregoing rise; (2) the shape and size of 
the various parts of the cartilaginous support, consisting of the 
septal cartilage, the lateral cartilages, and the greater alar car- 
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tilages; (3) the shape and size of the non-bony and non-cartilaginous 
tissue of the nasal alae, which is principally fibrous in its structure. 

It has been pointed out so far in the discussion of nasal form : 
(1) that in nasal height the Whiter females are a little shorter than 
the other subgroups, and that no definite difference is demonstrated 

TABLE 74. NOSTRIL SHAPE 


Males 



Narrow Oval 

Broad Oval 

Hound 

No. 

Total Yucatecans .... 

140 

737 

3 

880 


15.9% 

83.8% 

0.3% 


Group A 

. . . 2S 

193 

0 

221 


12.7% 

87.3% 

0.0% 


Group B 

... 19 

179 

1 

199 


9.5% 

90.0% 

0.5% 


Group C 

.... 55 

305 

2 

362 


15.2% 

84.2% 

0.6% 


Group D 

19 

33 

0 

52 


36.5% 

63.5% 

0.0% 


Group E 

18 

28 

0 

46 


39.1 % 

60.9% 

0.0% 



Females 


Total Yucatecans ... . 

. .114 

580 

0 

694 


16.5% 

83.5% 

0.0% 


Group A 

.... 18 

136 

0 

154 


11.7% 

88.3% 

0.0% 


Group B 

19 

212 

0 

231 


8.2% 

91.8% 

O 

o 


Group C 

42 

159 

0 

201 


20.9% 

79.1% 

0.0% 


Group D 

18 

44 

0 

62 


29.0% 

71.0% 

0.0% 


Group E 

17 

29 

0 

46 


37.0% 

63.0% 

0.0% 



in the male groups; (2) that the Whiter groups in comparison to 
the more Indian of the progeny have on the average in both sexes 
shghtly higher roots and bridges. These two statements sum up 
the principal differences between subgroups that are due to differ- 
ences in shape and relative size of the bony support. 

When the point pronasale was considered under radiometric 
measurements, it was found that the salient from subnasale of the 
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septal cartilage, -with its superimposed greater alar cartilage, was 
progressively greater in both sexes from the A and B and AB 
groups through C to the DEs. That such shortening of the salient 
in the Indians is caused in part by stronger inferior and weaker 
anterior projection of the medial wings of the greater alar cartilages 

TABLE 75. FRONTAL VISIBILITY OP NOSTRILS 
Males 


0 sm T- -rT- + + + Xo. 

Total Yucatecans 9 124 345 340 62 880 

1.0% 14.1% 39.2% 38.6% 7.0% 

Group A 0 24 91 92 14 221 

0.0% 10.9% 41.2% 41.6% 6.3% 

Group B 1 26 80 79 13 199 

0.5% 13.1% 40.2% 39.7% 6.5% 

Group C 5 54 134 138 31 362 

1.4% 14.9% 37.0% 38.1% 8.6% 

Group D 1 10 21 18 2 52 

1.9% 19.2% 40.4% 34.6% 3.8% 

Group E 2 10 19 14 1 46 

4.3% 21.7% 41.3% 30.4% 2.2% 


rEM.ALES 

Total Yucatecans 5 107 300 237 45 694 

0.7% 15.4% 43.2% 34.2% 6.5% 

Group A 2 20 73 46 13 154 

1.3% 13.0% 47.4% 29.9% 8.4% 

Group B 0 33 97 86 15 231 

0.0% 14.3% 42.0% 37.2% 6.5% 

Group C 0 31 81 76 13 201 

0.0% 15.4% 40.3% 37.8% 6.5% 

Group D 0 11 30 19 2 62 

0.0% 17.7% 48.4% 30.7% 3.2% 

Group E 3 12 19 10 2 46 

6.5% 26.1% 41.3% 21.8% 4.3% 


is suggested in the percentage table for amount of depression or 
elevation of the nasal tip. Over fifty per cent of the male Groups A 
and B have greatly depressed tips, while only twenty-six per cent 
of Group E is so characterized. A similar trend of milder degree is 
noted in the females, who have a greater proportion of elevated 
tips than do the males. The frequency values for moderately ele- 
vated tips are larger in the female Group E than in any of the 
others. 
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Since the Whiter groups of both sexes have longer septal salients 
than the Indian co-descendants, and more compressed nasal wings, 
the nostril shape should differ considerably betw'een them. The 
percentage table for that subjective observation bears out this 
opinion: the Whiter groups of both sexes, in comparison to the 

TABLE 76. LATERAL VISIBILITY OF NOSTRILS 


Males 



0 

sm 

•r 

+ + 

++ + 

No. 

Total Yucatecans . , 

2 

80 

338 

382 

78 

880 


0.2% 

9.1% 

38.4% 

43.4 % 

8.9% 


Group A 

0 

14 

80 

107 

20 

221 


0.0% 

6.3% 

36.2 % 

48.4% 

9.0% 


Group B 

0 

21 

74 

85 

19 

199 


0.0% 

10.6% 

37.2% 

42.7% 

9.6% 


Group C 

2 

31 

136 

161 

32 

362 


0.5% 

8.6% 

37.6% 

44.5 % 

8.8% 


Group D 

0 

7 

24 

18 

3 

52 


0.0% 

13.5% 

46.1% 

34.6% 

5.8% 


Group E 

0 

7 

23 

13 

3 

46 


0.0% 

15.2% 

50.0% 

28.3% 

6.5% 


Females 

Total Yucatecans . . 

1 

72 

298 

276 

47 

694 


0.1% 

10.4 % 

42.9% 

39.8% 

6.8% 


Group A . 

0 

15 

71 

53 

15 

154 


0.0% 

9.8% 

46,0% 

34.4% 

9.8% 


Group B . . . 

0 

20 

94 

102 

15 

231 


0.0% 

8.7% 

40.7% 

44.1 % 

6.5% 


Group C . . . . 

0 

22 

81 

85 

13 

201 


0.0% 

10.9% 

40,3 % 

42.3% 

6.5% 


Group D . . 

0 

8 

29 

23 

2 

62 


0.0% 

12.9% 

46.8% 

37.1% 

3.2% 


Group E . . . . . 

1 

7 

23 

13 

9 

46 


2.2% 

15.2% 

50,0% 

28.3 % 

4.3% 



more Indian groups, have greater proportions of nostrils of narrow 
oval shape. 

A depressed nasal tip gives the observer a poorer view of the 
nostrils anteriorly than if the tip is elevated, providing in each case 
that alar flare is equal. However, depressed tips are often highly 
correlated with great alar flare, in w'hich case the latter factor’s 
presence in marked degree is more potent for marked frontal and 
lateral nasal visibility than the factor of depression of the nasal 
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tip. The tables for these two observed traits indicate that the 
Indian’s nostrils are more easily visible both from the front and 
from the side than are those of the Whiter progeny of the racial 
cross. 


THE EAR 

Ear Length and Ear Breadth. The table for ear length of males 
clearly indicates smaller diameters as characteristic of the more 
Indian of the Yucatecan population. For females, the evidence 
shows a similar trend, although not so marked. Indeed, for the 
latter, the differences are not certainly significant. For small- 
statured people, the ear lengths are appropriately small. 


TABLE 77. EAR LENGTH 
Males 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans , 

. 706 

50-78 

60.60 = . 10 

3.94 =.07 

6.50 = . 12 


Group k ... . 

. 165 

50-69 

60.06=. 19 

3.59=. 13 

5.98=.22 

3xpe D 

Group B 

1.58 

51-71 

59.99 = .21 

3.89 = . 15 

6.48 =.25 

3xpe D 

Group C . . . 

00 

o 

52-73 

61.04 =.15 

3.95=. 11 

6.47 = .18 

SXpe D 

Group D . . . 

. 38 

54-69 

61.34 =.46 

4.18 = .32 

6.81 =.53 

IXpeD 

Group E 

, 37 

50-78 

61.50 = .o5 

4.94 =.39 

8.03 = .63 

IXpe D 

Spanish 

79 

51-72 

61.35 = .30 

3.96=.21 

6.45 = . 35 


Barras, 1928 








Females 


Total Yucatecans . 

. 513 

45-72 

57.62 = .12 

4.25 =.09 

7.38=. 15 


Group k 

126 

47-72 

57.54 = .26 

4.25±.18 

7.39±.31 

None 

Group B 

184 

48-71 

57.82 =.20 

4.11=. 14 

7.11 ±.25 

1 Xpe D 

Group C 

100 

45-67 

57.20 = .23 

4.32=. 16 

7.55±.28 

2xpeD 

Group D 

. 42 

48-68 

58.86 ±.50 

4.84 = .36 

8.22 ±.61 

2xpeD 

Group E 

. 31 

52-66 

57.29 ±.43 

3.57 =.31 

6.23 ±.53 

None 

Smith Coll. Students 100 

51-68 

58.87 = .25 

3.74 

6.35 



Steggerda et al., 1929 

Shoshoni 61.50 

Boas (Martin, 1914) 

Eskimo 63.60 

Duckworth (Martin, 1914) 

Germans 59.00 

Schwalbe (Martin, 1914) 
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As for breadth of ear, only one significant difference appears. 
The exception is that of the female Group B, in which case the ears 
are on the average broader than those of the group as a whole: on 
the other hand, there is a possibility that the mean of the Group A 
females is less. Indicated by only probably significant differences, 

TABLE 78. EAR BREADTH 


Males 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans . . 

706 

25-41 

31.59 = .06 

2.53*.04 

8.01 *.14 


Group A 

165 

26-38 

31.36*. 13 

2.45 *.09 

7.81 ±.29 

2xpe D 

Group B . 

158 

26-38 

31.35*. 13 

2.44 ±.09 

7.78 ±.30 

2xpe D 

Group C . 

308 

25-41 

31.68*. 10 

2.57±.07 

8.11 *.22 

IXpeD 

Group D 

38 

26-40 

32.08 *.30 

2,73*.21 

8.57±.66 

IxpeD 

Group E . 

37 

27-41 

32.36 *.31 

2.78±.22 

8.59*.67 

2xpe D 

Spanish ... 

79 

25-42 

34.11 *.23 

3.04 *.16 

8.91 *.48 



Burras, 1938 


Fem.\les 


Total Yucatecans . . 

543 

22-39 

30.04 *.07 

2.58*.05 

8.59*. 18 


Group .\ 

126 

22-37 

29.70*. 16 

2.71 *.12 

9.12*.39 

2xpe D 

Group B 

184 

25-39 

30.44 *.12 

2.43=.09 

7.98 = .28 

3xpe D 

Group C 

160 

24-38 

29.86*. 14 

2.59*. 10 

8.6S*.33 

IxpeD 

Group D 

42 

22-36 

30.21 *.29 

2.80*.21 

9.27 *.68 

None 

Group E 

31 

24-33 

29.74 *.26 

2.13*. IS 

7.16*.61 

IxpeD 

Smith Coll. Students 

100 

27-40 

33.23 *.17 

2.50 

7.52 



Steggerda et al., 19:29 


Eskimo ... 30.20 

Duckworth (Martin, 1914) 


the males show a tendency for broader ears in the Whiter sub- 
groups. 

Auricular Index. The conclusions drawn for size of ear are some- 
what indefinite. For males it would appear that the Whiter Yuca- 
tecans have absolutely longer ears and a tendency toward propor- 
tionately broader ones. But the mean indices of the diameters of 
the males show no significant variation from that of the whole 
group. For females, the same condition seems to obtain, except 
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TABLE 79. ALTIICULAR INDEX 
Males 


Group 

No. 

Range 

Mean 

S. D. 

V. 

Significance 
with Total 
Yucatecans 

Total Yucatecans . . 

706 

40-65 

52.28*. 10 

4.15 ±.07 

7.94 *.14 


Group A 

165 

40-64 

52.31 *.23 

4.36*. 16 

8.33 *.31 

None 

Group B 

158 

42-63 

52.37*.22 

4.12=.16 

7.87 *.30 

None 

Group C 

308 

42-65 

52.16*. 16 

4.20*. 11 

8.05 *.22 

IxpeD 

Group D 

38 

43-62 

52.66 *.41 

3.78 *.29 

7.18*.56 

Xone 

Group E . . ... 

37 

45-60 

52.64 =.33 

3.02 *.24 

5.74 =.45 

Ixpe D 

Spanish 

79 

41-68 

55.42±.3S 

4.94 = .26 

8.91 =.48 


Barras, 1928 

Spanish 

206 

41-76 

54.42 *.30 

6.39 = .21 

11.74*.39 



Barras, 1923 

American Indians 56.00 

Karutz (Martin, 1914) 

Colorado Indians 59.00 

Rivet (Martin, 1914) 

Eskimo 53.00 

Duckworth (Martin, 1914) 

Germans (Hamburg) 54.60 

Karutz (Martin, 1914) 

Buriats 56.40 

Porotoff (Martin, 1914) 

Kalmucks 57.70 

Koroljow (Martin, 1914) 

Negroes . ... 61.20 

Topinard (Martin, 1914) 


Fe.males 


Total Yucatecans .. 543 39-65 52.28=.13 4.54*.09 8.68=*=. 18 

Group A 126 39-65 51.83±.29 4.76±.20 9.18=t.39 IXpeD 

Group B 184 39-64 52.79=t.21 4.16=t.l5 7.88±.28 2xpeD 

Group C 160 41-65 52.31±.26 4.84±.18 9.25=fc.35 None 

Group D 42 43-62 51.45±.47 4.52±.33 8.78*. 65 IxpeD 

Group E 31 43-62 52.08±.48 3.94*.34 7.56*. 65 None 

Smith Coll. Students 100 44-66 56.31 *.29 4.23 7.51 

Steggerda el al., 1929 

Colorado Indians 59.80 

Rivet (Martin, 1914) 

Eskimo .... 47.40 


Duckworth (Martin, 1914) 
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that the greater average breadth of Group B is responsible for a 
larger mean index, which is not certainly significant. 

Ear Protrusion. Group A of the males and Groups A, B, and C 
of the females show higher frequencies of small amount of ear pro- 
trusion than do the remaining groups. The male groups, however, 

TABLE 80. EAR, PEOTRESION 


Males 



0 

sm 

+ 

-f+ 

+++ 

No. 

Total Yucatecans .... 

. . 0 

79 

374 

394 

33 

880 


0.0 n 

9.0% 

4-2.5% 

44.8% 

3.7% 


Group A 

. . 0 

39 

85 

91 

6 

221 


0.0% 

17.6% 

38.5% 

41.2% 

2.7% 


Group B 

0 

17 

88 

89 

5 

199 


0.0% 

8.5% 

44.0% 

45.0% 

/O 


Group C 

0 

20 

166 

162 

14 

362 


0.0% 

5.5% 

45.9% 

44.7% 

3.9% 


Group D . 

. . . 0 

1 

19 

27 

0 

52 


0.0% 

1-9% 

36.6% 

51.9% 

9.6% 


Group E 

. . . 0 

2 

16 

25 

3 

46 


0.0% 

4.3% 

34.8% 

54.4 % 

6.5% 


Females 

Total Yucatecans .... 

1 

128 

435 

129 

1 

694 


0.1% 

18.5% 

62.7% 

18.6% 

0.1% 


Group A 

. . 0 

33 

102 

18 

1 

154 


0.0% 

21.4% 

66.2% 

11.6% 

0.8% 


Group B . . 

1 

44 

145 

41 

0 

231 


0.4% 

19.0% 

62.8% 

17.8% 

0.0% 


Group C 

. . 0 

39 

118 

44 

0 

201 


0.0% 

19.4% 

58.7% 

21.9% 

0.0% 


Group D 

0 

8 

35 

19 

0 

62 


0.0% 

12.9% 

56.5% 

30.6 % 

0.0% 


Group E 

0 

4 

35 

7 

0 

46 


0.0% 

8.7% 

76.1% 

15.2% 

0.0% 



differ only slightly in percentages of marked protrusion, and the 
female Indian groups, as well as the Whiter ones, disagree among 
themselves as to proportion of great protrusion. The verdict must 
be that no great difference in subgroups can be pointed out in re- 
spect to protrusion of the external ear. 
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Roll of Helix. Group D of the males has a comparatively low 
proportion of shghtly rolled hehces, and Groups D and E a com- 
paratively high percentage of greatly rolled ones. Among the fe- 
male groups no definite variation is found. 


TABLE 81. ROLL OF HELIX 


Males 



0 

sm 

“T 


-r-T-T 

No. 

Total Yucatecans . . . 

1 

0.1 To 

274 

31.1G 

481 

54.7% 

124 

14.1% 

0 

0 0% 

880 

Group A 

0 

0.0 Vc 

65 

127 

57.5 % 

29 

13.1 % 

0 

0.0% 

221 

Group B 

0 

0.0 Vo 

65 

3 ^ 2 . 7 % 

113 

56.8% 

21 

10.5% 

0 

0.0% 

199 

Group C .... 

0 

0.0 G 

121 

33.4 G. 

190 

52.5% 

51 

14.1% 

0 

0.0% 

362 

Group D 

1 

i.oro 

10 

19.2 % 

30 

57.7% 

11 

21.2% 

0 

0.0% 

52 

Group E 

. . 0 

0.0 Vo 

13 

28.3% 

21 

45.6 % 

12 

26.1 % 

0 

0.0% 

46 


Females 


Total Yucatecans . . . 

o o 
b 

156 

22.5% 

386 

55.6% 

152 

21.9% 

o o 
b 

694 

Group A 

0 

0.0% 

42 

27.3% 

81 

52.6% 

31 

20.1% 

0 

0.0% 

154 

Group B . . 

0 

0.0% 

48 

20.8% 

159 

55.8 % 

54 

23.4^0 

0 

0.0% 

231 

Group C 

. . 0 

0.0% 

43 

21.4%. 

115 

57.2% 

43 

21.4% 

0 

0.0% 

201 

Group D .... 

. . 0 

0.0% 

15 

24.2% 

34 

54.8% 

13 

21.0% 

0 

0.0% 

62 

Group E 

0 

0.0% 

8 

17.4% 

27 

58.7% 

11 

23.9 % 

0 

0.0% 

46 


Attachment of Ear Lobes. In both sexes, a definite difference in 
percentage incidence of attached and free lobes is noted. While 
three-quarters of each of the more Indian subgroups have attached 
lobes, the incidence of this variation is less in the Whiter. On the 
other hand, only approximately one-quarter of each of the Groups 
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TABLE 82. EAR LOBES 

M.\les 


Attached 

Free 

No. 

Total Y’ucatecans . . 

635 

245 

880 


72.2% 

27.8% 


Group -A 

169 

52 

221 


76.5% 

23.5% 


Group B 

.150 

49 

199 


75.4% 

24.6% 


Group C 

258 

104 

362 


71.3% 

28.7% 


Group D . . . 

34 

18 

52 


65.4% 

34.6% 


Group E 

24 

22 

46 


52.2% 

47.8% 



F EMAUCS 


Total Yucatecans 521 173 694 

75.1% 24.9% 

Group A 120 34 154 

77.9% 22.1% 

Group B 182 49 231 

78.8% 21.2% 

Group C 154 47 201 

76.6% 23.4% 

Group D 38 24 62 

61.3% 38.7% 

Group E 27 19 46 

58.7% 41.3% 


A, B, and C possess the free variety, but the percentage for the 
Groups D is greater in each sex, and that for the Groups E is up- 
wards of one-half. 

CERTAIN SUBJECTIVELY OBSERVED TRAITS 

Several physical traits w'hich were not capable of measurement 
and which were observed subjectively have been discussed in ap- 
propriate parts of this study. A few other characteristics of this 
kind could not be fitted into any other portion of the discussion, 
and so will be treated separately. 

The Hair and Beard. The typical form of head hair of American 
Indians and Mongoloids is straight. Exceptions to this general rule 
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are so rare that straight head hair was chosen as one of the traits 
to be used in sorting the progeny of the Yucatecan racial cross 
into subgroups. Possession of the character was required only in 
the cases of Groups A and B. When Groups C, D, and E were de- 
fined no stipulation was made in regard to form of the hair. 

TABLE 83. HAIR FORM 


Males 



Straight 

Low waves 

Deep waves 

Curly 

Frizzly 

No. 

Total Yucatecans . . . 

G.35 

172 

33 

38 

1 

879 


72.2% 

19.6% 

3.8% 

4.3% 

0.1% 


Group A 

■221 

0 

0 

0 

0 

221 


100.0% 

0.0% 

0.0% 

0.0% 

0.0% 


Group B 

. . .172 

16 

7 

4 

0 

199 


86.4 % 

8.0% 

3.5% 

2.0% 

0.0% 


Group C 

, . . . 203 

119 

16 

22 

1 

361 


56.2% 

33.0% 

4-4% 

6.1% 

0.3% 


Group D 

. . 19 

19 

6 

8 

0 

52 


36.5% 

36.5% 

11.5% 

15.4% 

0.0% 


Group E 

... 21 

17 

4 

4 

0 

46 


45.7% 

36.9% 

8.7% 

8.7% 

0.0% 



Females 


Total Yucatecans . . . 

. . . . 513 

73.9% 

160 

23.0% 

13 

1.9% 

4 

0,6% 

4 

0.6% 

694 

Group A 

154 

100,0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

154 

Group B 

. 208 

90.1 % 

19 

8.2% 

3 

1.3% 

0 

0.0% 

1 

0.4% 

231 

Group C 

112 

.55.7% 

79 

39.3% 

6 

3.0% 

2 

1.0% 

2 

1.0% 

201 

Group D 

. 23 

37.1 % 

35 

56.5 % 

2 

3.2^0 

1 

1-6% 

1 

1.6% 

62 

Group E 

16 

34.8% 

27 

58.7% 

■1.3% 

1 

2-2% 

0 

0.0% 

46 

Meiicans 

... 19 

03.4 % 

10 

33.3% 

1 

3.3% 

0 

0.0% 

0 

0.0% 

30 


Examination of the tables for hair form demonstrates that there 
is a high degree of association between other White traits and that 
of wavy hair. Curly hair, even in the Whiter groups, is rare, and 
especially so in the females. The incidence of the latter variation 
in the male Total Yucatecans is greater, however, than in the HaK- 
Blood Sioux, as is the percentage for curly hair. The female Mexi- 
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cans resident in A’ucatan show a percentage distribution in hair 
form which compares well with that found for the Group C women. 
Concerning mixture of Chinese with Hawaiians, Dunn states: 
“The genetic relationship between the straight Mongoloid type of 
hair and the wavy European type has not been established, al- 

TABLE 84. HAIR TEXTURE 


Males 



Coarse 

Medium 

Fine 

No. 

Total Yucatecans 

. . . . 801 

78 

0 

879 


91.1 '"c 

8.9 rj 

0.0% 


Group A 

iil 

0 

0 

221 


100.0 Uo 

0.0 r<, 

0.0% 


Group B 

195 

4 

0 

199 


98.0 r-. 

2.0 

0.0% 


Group C 

... 320 

41 

0 

361 


88.6 

11.4% 

o 

o 


Group D 

.... 31 

21 

0 

52 


59.6 

40.4 % 

0.0% 


Group E 

.... 16 

30 

0 

46 


34.8 

65.2% 

0.0% 



Females 


Total Yucatecans . 

... 572 

120 

2 

694 


82.5% 

17.2% 

0.3% 


Group .1 

... 154 

0 

0 

154 


100.0% 

0.0% 

O 

o 


Group r. . . 

. . . 226 

5 

0 

231 


97.9% 

2-1% 

O 

b 


Group C 

. . . 165 

36 

0 

201 


82.1% 

17.9% 

O 

© 


Group U 

. 19 

42 

1 

62 


30.7% 

67.7% 

1-6% 


Group E . .. 

. , . . 8 

37 

1 

46 


17.4% 

80.4% 

2.2% 


Mexican .s 

17 

13 

0 

30 


56.7% 

43.3% 

0.0% 



though the evidence of Bean and of other observers makes it ap- 
pear probable that the IMongoloid type behaves as a dominant 
trait in inheritance. Our evidence partially corroborates this 
assumption in that the majority of the hybrids (60 per cent) had 
straight hair of the Mongoloid type.” 

A similar phenomenon seems to characterize the mixed Yuca- 
tecans, not only in hair form but also in hair texture. The proper- 
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tions of the mixing groups in the various cases of mixture cited are 
probably in no two cases the same, but the general trend is similar 
in each group of progeny. It appears to the author that what is 
needed in the study of inheritance of hair form and texture is not 
a greater accumulation of subjective data but objective studies 
based on actual measurements. 

The male Maya’s comparative lack of facial hair was another of 
the sorting criteria used. The less heavily bearded Indians and the 
more heavily bearded Whiter offspring of the cross were concen- 

TABLE 85. BEARD (AND MOfSTACHE) 


Males 



0 

sm 

+ 

++, +++ 

No. 

Total Yucatecar.s . 

48 

5.8% 

535 

04.8% 

1S5 

22.4% 

58 

7.0% 

826 

Group A 

. . 18 

8.1% 

178 

80.5 % 

25 

11.3% 

0 

0.0% 

221 

Group C 

.... 20 
10.6% 

16t 

87.2% 

0 

0.0% 

4 

2.1 % 

188 

Group C .... 

... 10 

12.9% 

00 

109 

32.2% 

33 

9.7% 

339 

Group D . 

. . 0 

0.0% 

1 

2.5% 

27 

67.5 % 

12 

30.0 % 

40 

Group E 

0 

0.0% 

1 

2.6% 

26 

68.4 % 

11 

28.9 % 

38 


trated by the sorting method at either end of the gradation of racial 
subgroups. The table is therefore a biased one and deserves no 
further comment. 

Pigmentation. Pigmentation has always been the most popular 
of all the differential racial criteria. So obmous a group of char- 
acters are comprised that any extended study of a race is incomplete 
without mention of them. Yet in many cases too much stress has 
been laid upon this group of traits. Such a situation was avoided 
in this study by use of these differential criteria in combination 
with other truly racial characteristics. 

The most striking feature in the tables for hair color is the differ- 
ence manifested in the two sexes. The so-called dominance of 
black over all other colors of hair is much more marked in the male 
group as a whole than in the female. As one compares the sexes 
subgroup by subgroup, one notes that the frequency of lighter hair 
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TABLE 86. HAIR COLOR 


Males 




Dark 

Light Brown 



Black 

Brown 

and Blond 

No. 

Total Yucatecans ... . 

, 791 

82 

6 

879 


90.0% 

9.3% 

0.7% 


Group A 

. . 221 

0 

0 

221 


100.0% 

O 

b 

0.0% 


Group B . . . . 

194 

5 

0 

199 


97.5% 

2.5% 

0.0% 


Group C 

, . .314 

46 

1 

361 


87.0% 

12.7% 

0.3% 


Group D 

. . 49 

3 

0 

52 


94.2% 

5.8% 

© 

b 


Group E 

. . 15 

26 

5 

46 


32.6% 

56.5 % 

10.9% 



M.ales .and 

Fealales 




Dark 

Light 

Red- 



Black Brown 

Brown Brown 

Brown iellow 

No. 

Hawaiians, Pure . . . 
j Hawaiian, j North 

91.6% 5.8% 

0.6% 0.0% 

o 

o' 

CO 

154 

European 

Fi Hawaiian, North 

07.7% 29.0% 

0.0% 0.0% 

3.2% 0.0% 

31 

European 

i Hawaiian, f North 

44,0% 32.0% 

20.0% 0.0% 

3.7% 0.0% 

25 

European . . 

5.5% 27.8% 

44.4% 16.7% 

0.0% 5.5% 

17 

Dunn, Tozzer, 1928 






Males 



Sioux, Pure 

96.5% 2.6% 

0.0% 0.9% 

0.0% 0.0% 

541 

Sioux, Half-Blood . . 

34.4% 14.3% 

0.0% 0.0% 

0,0% 1.3% 

77 


Sullivan, 1920 


Females 




Dark 

Light Brown 

Red- 

Yellow- 



Black 

Brown 

and Blond 

Brown 

Brown 

No. 

Total Yucatecans . . 

500 

171 

15 

7 

1 

694 


72.1% 

24.6% 

2.2% 

1.0% 

0.1% 


Group A 

. . 154 

0 

0 

0 

0 

154 


100.0% 

0.0% 

0.0% 

0.0% 

0.0% 


Group B . . . . 

209 

20 

2 

0 

0 

231 


90.5% 

8.6% 

0.9% 

0.0% 

0.0% 


Group C 

107 

88 

0 

5 

1 

201 


53.2% 

43.8% 

0.0% 

2.5% 

0.5% 


Group D . . 

27 

29 

6 

0 

0 

62 


43.5% 

46.8% 

9.7% 

0.0% 

0.0% 


Group E 

3 

34 

7 

2 

0 

46 


6.5% 

73.9% 

15.3% 

4.3% 

0.0% 


Mexicans 

. . . 18 

11 

0 

1 

0 

30 


60.0% 

36.7% 

0.0% 

3.3% 

o 

b 
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in the subgroups B to E is much greater in the women than in the 
men. In the later discussion of variability it will be shown that in 
many measurable characters the females vary less than do the 
males of the same groups. There is not a great difference in hair 
color of the parental types in this case of mixture, but it cannot be 

TABLE 87. GRAYNESS 


Males 



0 

sm 

+ 

++ 

+++ 

No. 

Total Yucatecans . . . 

. , . 660 
75.0% 

95 

10.8% 

63 

7.2% 

53 

6.0% 

9 

1-0% 

880 

Group A 

. . 188 
85.1% 

16 

7.2% 

12 

5.1% 

5 

2.3% 

0 

0.0% 

221 

Group B 

. . . . 165 

Si.9% 

19 

9.6% 

10 

5.0% 

1 

2.0% 

1 

0.5% 

199 

Group C 

255 

70.1.% 

11 

1^.1 % 

32 

8.8% 

30 

8.3% 

1 

0.3% 

362 

Group D 

. . 26 
50.0% 

8 

15.1% 

5 

9.6% 

9 

17.3% 

4 

7.7% 

52 

Group E 

... 26 

56.5% 

8 

17.1% 

1 

8.7% 

10.9% 

3 

6.5% 

16 

Fe,males 

Total Yucatecans . . . . 

. . 531 

77.0% 

16 

6.6% 

53 

7.6% 

17 

6.8% 

11 

2.0% 

691 

Group A 

... 126 
81.8% 

10 

6.1% 

7 

1.5% 

10 

6.1% 

1 

0.9% 

151 

Group B 

. . 177 

76.6% 

15 

6.5% 

21 

9.1% 

13 

5.6% 

5 

2.2% 

231 

Group C 

156 

77.6% 

11 

5.5% 

17 

8.5% 

11 

5.5% 

6 

2.9% 

201 

Group D 

36 

58.1% 

6 

9.7% 

7 

11.3% 

11 

17.7% 

2 

3.2% 

62 

Group E 

. . 39 

81.8% 

1 

8.7% 

1 

2.2% 

o 

4.3 rc 

0 

0.0% 

46 


said concerning this trait that the females are less variable than 
the males. “Dominance” of black hair appears to affect the men 
more than the women. 

In grayness of hair there is less sexual difference. The differences 
that occur are found at the Whiter extreme of the subgroup grada- 
tion rather than in the more Indian groups. Graying of hair with 
age has always been conceded to be a characteristic of the Hghter 
races as opposed to the deeply pigmented varieties of mankind. 
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TABLE 88. EYE COLOR 
Males 



Black 

Dark 

Brown 

Light 

Brown 

Yellow- 

Brown 

Green- 

Brown 

Blue- 

Brown 

Blue 

No. 

Total A’ucatecans . -too 

52.3 To 

253 

28.8% 

99 

11.2% 

0.2% 

47 

5.3 % 

17 

1.9% 

2 

0.2% 

880 

Group A 

. .152 
68.8% 

69 

31.2% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

221 

Group B 

. . .138 
09.4% 

47 

23.6% 

10 

5.0% 

0 

0.0% 

o 

1.0% 

2 

10% 

0 

0.0% 

199 

Group C 

. .157 

43.4 % 

105 

29.0% 

69 

19.1% 

2 

0.5% 

23 

6.4% 

6 

1.6% 

0 

0.0% 

362 

Group D 

, . 12 
23.1% 

28 

53.8% 

6 

11.5% 

0 

0.0% 

4 

7.7% 

1 

1.9% 

1 

1.9% 

52 

Group E . . . . 

... 1 
2.2% 

5 

10.9% 

13 

28.3% 

0 

0.0% 

18 

39.1 % 

7 

15.2% 

2 

4.3% 

46 


Males axd FEiL\LES 



Black 

Dark 

Brown 

Brown 

Light 

Brown 

Hazel 

Blue 

No. 

Hawaiians, Pure 


43.9 Tc 

13.2 % 

11.6% 

0.6% 

0.6% 

155 

I Hawaiian, J North 
European ... 


27.3 Tc 

48.5 % 

21.2% 

3.0% 

o 

b 

33 

Fi Hawaiian, North 
European .... 


00 

b 

^7 

48.0% 

36.0% 

1.0% 

1.0% 

25 

i Hawaiian, | North 
European 


17.6% 

23.5 % 

17.6% 

5.9% 

35.3% 

17 

Dunn, Tozzer, 1928 

Sioux, Pure ... 

34.3% 

Males 

62.7% 0.0% 

1.3% 

0.7% 

1.0% 

539 

Sioux, Half-Blood . 

18.2% 

50.6 % 

0.0% 

18.2% 

9.1% 

3.9% 

77 


Sullivan, 1920 


Females 




Dark 

Light 

Yellow- 

Green- 

Gray- 

Blue- 


Total 

Black 

Brown 

Brown 

Brown 

Brown 

Brown 

Brown 

Blue -No. 

Yucatecans 

. 452 

164 

53 

1 

14 

2 

7 

0 693 


65.2% 

23.7% 

7.7% 

0.1% 

2.0% 

0.3% 

1.0% 

0.0% 

Group X 

. 130 

24 

0 

0 

0 

0 

0 

0 154 


84.4% 

15.6% 

0.0% 

0.0% 

0,0% 

0.0% 

0.0% 

0.0% 

Group E 

. 175 

50 

5 

0 

0 

0 

1 

0 231 


75.8% 

21.6% 

2.2% 

0.0% 

© 

b 

0.0% 

0.4% 

0.0% 

Group C 

. 114 

49 

33 

0 

4 

1 

0 

0 201 


56.7 % 

24.4% 

16.4% 

0.0% 

2.0% 

0.5% 

0.0% 

0.0% 

Group D . . 

. 30 

29 

1 

0 

1 

0 

0 

0 61 


49.2 % 

47.6% 

1.6% 

0.0% 

1.6% 

0.0% 

0.0% 

O 

b 

Group E 

. 3 

12 

14 

1 

9 

1 

6 

0 46 


6.5% 

26.1% 

30.4% 

2.2% 

19.6% 

2-2% 

13.0% 

0.0% 

Mexicans 

. 16 

11 

2 

0 

0 

0 

1 

0 30 


53.3 % 

36.7% 

6.7% 

0.0% 

0.0% 

0.0% 

3.3% 

0.0% 
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On the other hand, the hair of blonds does not gray readily. It may 
be that the higher percentage of grayness in the members of Group 
D as compared to those of Group E may in part be due to the rela- 
tive blondness of the latter group. 

In eye color, unlike hair color, the females appear to be more 
homogeneous than the males. While 89 per cent of the females of 
the group as a whole are classifiable in the darker shades of black 
and dark brown, only 81 per cent of the males are so characterized. 
Also, seven per cent of the total males have green-brown or blue- 
brown eyes, but only three per cent of the females possess these eye 
colors. The Group A females are more uniformly black-eyed than 
the Group A members of the other sex. The women of Group E 
appear to be more strongly affected by the dominance of dark eye 
colors over light than the men, who show fairly equal proportions 
of the pure brown and the mixed varieties. 

No great amount of hghtness of eye color was introduced into the 
Yucatecan cross by the Spanish, but that which was brought in is 
without doubt linked with certain of the White traits which the 
author used for segregation of the Whiter subgroups. The Alen- 
delian recessive character of lighter eye colors has been commented 
upon by many writers. Dunn remarks in connection with the oc- 
currence of lighter colors of hair and eyes in Hawaiian-White 
crosses that “they are apparently behaGng in this as in other 
crosses as recessives, although it is evident that dominance is not 
complete in respect to them.” The lighter colors of certain Yuca- 
tecans are also best explained on the basis of their recessiveness. 
Segregation of pure blue eyes is a very rare phenomenon in Yuca- 
tan. The infrequency of blue eyes is due to their scarcity in the 
parent Spanish- White type, as well as to the disproportionate num- 
ber of Indians to Whites in the racial cross. The table on relative 
homogeneity of the iris is to be considered as an integral part of and 
supplemental to the table for eye color. Raying of the iris was seen 
in most of the cases of mixed eye color as well as in some of the 
light browns. Comparatively few of the irises were zoned and prac- 
tically all of these were found in members of Group E. Had the 
author desired so to refine his method as to consider separately the 
light-brown irises which were homogeneous and those which were 
rayed, zoned, or speckled, the results might have been interesting. 
This is suggested by the fact that the finer nuances of shade in eye 
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pigmentation have been shown to possess definite diiTerential fink- 
ages with certain other anthropometric traits. Reference to Table 2 
demonstrates this point. That table compares the various grades 
of certain observed traits according to their linkages with mensur- 
able characters. It is demonstrated that while the men with fighter 

TABLE 89. IRIS 


Males 



Homogeneous 

Rayed 

Zoned 

No. 

Total Yucatecans . . , 

. . . . 655 

219 

6 

880 


74.4% 

24.9% 

0.7% 


Group A 

. . 196 

24 

1 

091 


88.7% 

10.9% 

0.4% 


Group B 

. 173 

2.5 

1 

199 


86.9 % 

12.6% 

0.5% 


Group C 

247 

114 

1 

362 


68.2% 

31.5% 

0.3% 


Group D 

.... 30 

21 

1 

52 


57.7% 

40.4% 

1.9% 


Group E 

10 

34 

2 

46 


21.7% 

73.9% 

4.3% 


Females 

Total Yucatecans 

. 587 

103 

0 

692 


84.8% 

14.9% 

0.3% 


Group A 

148 

6 

0 

154 


96.1 % 

3.9% 

0.0% 


Group B . . . 

. . .214 

17 

0 

231 


92.6% 

7.4% 

0.0% 


Group C 

159 

42 

0 

201 


79.1 % 

20.9% 

© 

© 


Group D 

50 

11 

0 

61 


82.0% 

18.0% 

o 

© 


Group E . 

.... 16 

27 

9 

45 


35.6% 

60.0% 

4.4% 



blue-brown irises have significantly longer heads than those of the 
group of males as a whole, individuals having green-brown eyes 
(or any darker shade) differ insignificantly from the total group. 

Table 90 refers to skin color as observed on the inner surface of 
the arms of the subjects. In skin color, as in eye color, the females 
vary less than the males. In the more Indian subgroups they are 
much more uniformly dark, no tint fighter than Von Luschan’s 
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No. 19 appearing in the female Group A. Against this, one finds 
a considerable number of Group A men who are lighter than 
No. 19. Even the Whiter females have greater frequencies of the 
darker shades of skin color than the males of similar groups. 

Table 2 shows the men with skin color lighter than Von Lus- 
chan’s No. 17 to be characterized by taller stature, longer heads, 
less prominent cheek bones, and lower cephalic indices. The differ- 
ences in stature and head length were only probably significant for 
Von Luschan’s No. 16, but undoubtedly so for the shades of No. 
14 and lighter. For this reason the arbitrary division between 
fighter and darker skin colors was set between Nos. 14 and 15. 

That there is inheritance of skin color is demonstrated in the 
table and is a fact generally accepted. It might be thought that 
the greater exposure to the sun in the case of hacienda employes 
and of milpa farmers, many of whom are Indians, constitutes an 
argument against the purely hereditary origin of the darker skins 
of the more Indian part of the population. Such a factor is certainly 
operative. But it is also to be considered that more members of the 
Indian subgroups may engage in these occupations because they 
are constitutionally better fitted to withstand the direct exposure 
to the sun’s rays than members of the fighter subgroups. The au- 
thor recalls meeting with an albino Indian, who, except for his pig- 
mentation, differed little from the generality of purer Indians en- 
countered. The albino stated that his condition prevented him 
from doing any great amount of work in the sun. The parallel be- 
tween this case and that of the Whiter Yucatecan is obvious. It 
also may be urged that the average woman of rural Yucatan spends 
more of her time in places sheltered from the sun than does the 
average man and should therefore show fighter skin color; but the 
fact is (as the table shows) that the females average a little darker 
in skin color than the males. 

Certain observers have maintained that the presence of freckling 
is an indication of race mixture. This theory is substantiated by 
data which are again found in Table 2. There it is noted that the 
freckled members of the racial cross tend to have greater stature, 
longer heads, and cephalic indices of smaller value. The peculiar 
manifestation which the author has distinguished by the term 
“mass freckling” behaves in the same manner in its linkages as 
does the absence of freckling. Its identification with the more com- 
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Mexicans 



Broca ScaijR 
Macks and Fumades 



177 
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monly observed phenomenon is therefore questionable and its sig- 
nificance must be considered as not yet determined. 

Freckling is more common in Yucatecan women than in men, 
and Mexican women resident in Yucatan appear to have it more 
frequently than any subgroup of the Yucatecan females. This 

TABLE 91. FRECKLES 


Males 



0 

sm 

'T 


Mass 

No. 

Total Yucatecans , . . 

. . . . 667 

75.8 To 

120 

13.6% 

48 

5.5% 

19 

2.2% 

26 

3.0% 

880 

Group A 

. . . . 211 

95.5 

0 

0.0% 

0 

0.0% 

0 

0.0% 

10 

4.5% 

221 

Group B 

... 160 

80.4 To 

25 

12.6% 

5 

2 

1.0 To 

7 

3.5% 

199 

Group C 

23:2 

64.1^0 

73 

20.2 % 

36 

9.9% 

13 

3.6% 

8 

2.2% 

362 

Group D 

. . . 35 

67.3% 

10 

19.2% 

5 

9-6% 

2 

3.8% 

0 

0.0% 

52 

Group E 

... 29 
63.0% 

11 

23.9% 

3 

6.5% 

2 

1.3% 

1 

2.2% 

46 


FE-MALES 


Total Yucatecans . . . 

. . . . 342 

49.3% 

155 

22.3% 

96 

13.8% 

00 

47 

6.8% 

694 

Group A 

. ... 151 

98.0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

3 

2.0% 

154 

Group B 

. . 86 
37.2% 

72 

31.2% 

40 

17.3% 

12 

5.2% 

21 

9.1% 

231 

Group C . . . . 

... 62 
30.8% 

62 

30.8% 

44 

21.9% 

19 

9.5% 

14 

7.0% 

201 

Group D 

. . 28 
45.2% 

9 

14.5% 

9 

14.5% 

11 

17.7% 

8.1% 

62 

Group E 

. 15 

32.6% 

12 

26.1 % 

3 

6.5% 

12 

26.1 % 

4 

8.7% 

46 

Mexicans .... 

8 

26.7% 

5 

16.7% 

7 

23.3% 

10 

33.3% 

0 

0.0% 

30 


peculiar variety of pigmentation can only be seen on fairly light 
skins. It is therefore appropriate that the Groups E, whose mem- 
bers were selected for lighter pigmentation, should show higher 
frequencies of marked freckhng than the other groups. 

Eye-Folds. The more Indian groups of the Yucatecans were re- 
quired to manifest any type of eye-fold except the external; it was 




MAYA-SPANISH CROSSES IX YUCATAN 


179 


stipulated for the Whiter that they should have given proportions 
of certain traits, among which were listed either external folds or 
no folds at all. It should be noted that in the case of either set of 
groups, the absence of a fold was permitted. The sorting method 
has of course biased the distribution of the trait in the various sub- 

TABLE 92. EYE-FOLDS 


Maljes 



Mongo- 

Epical 

itliic 

No 

External 



loid 

+ +-r- 

T sm, -r 

fold 

sm, 

^-T-T 

No, 

Total Y’ucatecans 

. . 12 

221 

260 

342 

31 

14 

880 


1.4 G 

25.1 % 

29.5% 

38.9% 

3.5% 

1.6% 


Group A 

6 

87 

70 

58 

0 

0 

221 


2.7% 

39.4% 

31.7% 

26.2% 

0.0% 

0.0% 


Group B 

1 

62 

70 

66 

0 

0 

199 


0.5% 

31.2% 

35.2% 

33.2% 

0.0% 

0.0% 


Group C 

5 

71 

114 

148 

20 

4 

362 


1-4% 

19.6% 

31.5% 

40.9% 

5.5% 

1.1% 


Group D 

0 

1 

3 

39 

6 

3 

52 


0.0% 

1.9% 

5.8% 

75.0% 

11.5% 

5.8% 


Group E 

0 

0 

9 

31 

6 

7 

46 


0.0% 

0.0% 

4.3% 

67.4% 

13.0% 

15.2% 

Females 

Total Y'ucatecans . 

. 10 

227 

199 

247 

11 

0 

694 


1.4% 

32.7% 

28.7 % 

35.6% 

1.6% 

0.0% 


Group A 

2 

64 

53 

35 

0 

0 

154 


1.3% 

41.6% 

34.4% 

22.7% 

0.0% 

0.0% 


Group B 

2 

89 

68 

71 

1 

0 

231 


0.9% 

38.5% 

29.5 % 

30.7% 

0.4% 

0.0% 


Group C 

6 

72 

66 

53 

4 

0 

201 


3.0% 

35.8% 

32.8% 

26.4% 

2.0% 

0.0% 


Group D 

0 

0 

5 

55 

2 

0 

62 


0.0% 

0.0% 

8.1% 

88.7% 

3.2% 

0.0% 


Group E . . 

0 

2 

7 

33 

4 

0 

46 


0.0% 

4.3% 

15.2% 

71,8% 

8.7% 

0.0% 


Mexicans 

0 

6 

0 

22 

2 

0 

30 


0.0% 

20.0% 

0.0% 

73.3 % 

6.7% 

0.0% 



groups. Even so, it is interesting that epicanthic folds are a little 
more common in females than in males in the group as a whole, as 
weU as in the various subgroups, while the converse is true for in- 
cidence of external eye-folds. That the internal eye-fold was a 
prevalent character in the ancient days of the Mayas is indicated 
by its frequent occurrence in representations of the face in the 
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ancient art. The incidence of it has probably been materially re- 
duced by race mixture, but it is by no means in danger of disap- 
pearing. If a homogeneous Yucatecan type is ever formed, it is to 
be expected that the epicanthic eye-fold will be one of its fairly 
constant characteristics. 

BLOOD GROUTING 

Blood serum and corpuscles were collected for the purpose of 
study of blood groups from people of four localities of Yucatan. 
These are: from the native workmen at the ruins of Chichen Itza; 
from the inhabitants of Hacienda Sacapuc; from the inhabitants of 
Hacienda Canicab; and from patients in the Hospital O’Horan, a 
general hospital in the city of Merida. Samples were also taken 
from the insane patients of the Hospital Ayala of Alerida, and are 
included in the series described in Moss and Kennedy’s article of 
1929, but excluded from the Total Yucatecans group of either sex 
here discussed. This exclusion was considered necessary for the 
reason that inmates of the Hospital Ayala were not subjects for 
any other of the data heretofore presented in this study. A con- 
siderable number of children gave specimens. They also are repre- 
sented in IMoss and Kennedy’s study, but not here. 

The sera and corpuscles were not typed on the spot, but pre- 
served and forwarded for examination to Dr.W.L. Moss in Boston. 
The method of preservation has been described in AIoss and Ken- 
nedy’s paper (1929) as follows: “Blood for serum was collected in 
sterile Wright’s tubes, and after coagulation the serum was taken 
up in sterile capillary tubes and the ends sealed. Blood for cor- 
puscles was taken in a preserving fluid recommended by Rous and 
Turner. This preserving fluid consists of a mixture of two parts of 
isotonic sodium citrate solution (3.8 per cent in water) and five 
parts of isotonic dextrose solution (5.4 per cent in water). The two 
isotonic solutions were sterilized separately, mixed in the above 
proportions and introduced into U-shaped tubes, all with asceptic 
precautions.” 

The total number of 738 specimens collected had the blood-group 
distribution indicated in Table 93. The percentage for Group IV 
in the larger population which includes children, insane, and a few 
non-Yucatecans is somewhat less (76.6) than that of either the 
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TABLE 93. BLOOD GROUPS 
(Iso-Agglutinins) 

(The AIoss Classification is here used) 


M.sues 



I 

II 

III 

IV 

No. 

Total Yucatecans 

3 

28 

8 

184 

223 


1.3 To 

12.6% 

3.6% 

82.5% 


Group A 

0 

1 

1 

38 

40 


0.0% 

2.5% 

2.5% 

95.0 % 


Group B 

0 

4 

0 

37 

41 


0.0% 

9.8% 

0.0% 

90.2% 


Group C 

0 

12 

O 

80 

94 


0.0% 

12.8% 

2.1% 

85.1% 


Group D 

1 

5 

2 

16 

24 


4.2% 

20.3% 

8.3% 

66.7 % 


Group E 

O 

6 

3 

13 

24 


8.3% 

25.0% 

12.5% 

54.2% 


Y'ucatecans unselected for race. 






sex. or age 

1.4% 

16.7% 

5.4% 

76.6 % 

738 

Williams (Moss, Keniiedv, 






1959) 






FeII-ILES 

Total Y’ucatecans 

0 

17 

4 

100 

131 


0.0% 

14.0% 

3.3% 

82.7% 


Group A 

0 

0 

1 

16 

17 


0.0% 

0.0% 

5.9% 

94.1 % 


Group B 

0 


0 

33 

35 


0.0% 

0.7 % 

0.0% 

94.3% 


Group C 

0 

5 

1 

24 

30 


0.0% 

16.7% 

3.3% 

80.0% 


Group D 

0 

5 

1 

19 

25 


0.0% 

20.0% 

4.0% 

76.0 % 


Group E 

0 

5 

1 

8 

14 


0.0% 

35.7% 

7.1% 

57.1 % 


North American Indians said to 






be pure 

o 

b 

7.7% 

1.0% 

91.3% 

453 

Mixed and pure 

0.9% 

16.4% 

3.4% 

79.1 % 

1134 

Known to be mixed 

2.4% 

25.6% 

7.1% 

64.8% 

409 

Americans (MTiite) 

3.0% 

42.0% 

10.0% 

45.0% 

1000 

Snyder, 1926 






North American Indians 

0.0% 

20.2% 

2.1% 

77.7% 

862 

Coca and Diebert (AIoss, 






Kennedy, 1929) 






North American Indians 

0.3% 

27.2% 

1.6% 

70.9% 

316 

Nigg (Moss, Kennedy, 1929) 
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TABLE 93. {Contiinied) 


Xavajo 

Xigg (Moss, Kennedy, lOiO) 

0.2 Vc 

Mexicans 

0.0 T 

Mexicans (D. F.) . . .. 

Snyder, 19i6 

Mexicans — Blue Ridge Prison 

3.2 Cc 

FarmiTexasi 

Kelly (Moss, Kennedy, 1 MO) 
Eskimo 1 Little White admixture) 

0.9 Tc 

Cape York 

0.0 r;. 

Thule 

S.S^i 

Northumberland Island 

0.0 -c 

Karma 

0.0 

Eskimo Half -Breeds ' . 

Heinhecker and Patili, 19-27 

10.3 c} 

.ymericans ... .... 

Hektoen (Snyder, 1920) 

9.0 T 

Americans . ... 

iMoss (Snyder, 1920) 

10.0 ‘1- 

.\mericans 

Snyder, 1920 

3.0 T- 

English 

3.0 c;, 

French .... 

3.0 

Italians . . 

3.8 T. 

Germans . . 

Hirszfelds (Snyder, 1920) 

5.0 U- 

South Chinese 

C'hl-Pan (Snyder, 1920) 

9.8 "c 

North Chinese 

Liu and Wang (Snyder, 1920) 

10.0 T 

Japanese-Tokyo ... 

Xakajima (Snx'der, 1920} 

8.0 c; 

Filipinos . 

Cabrera-Wade ('^nyder. 19‘26j 

LOT, 


20,9 T 

0.2 T 

72.7 T 

457 

21.4 T 

10.7 T 

67.9 T 

28 

25.ST 

6.4 T 

64.5 T 

31 

28.1 T 

1L8T 

59.2 T 

338 

4. « 

-+ o c 

0.0 T 

95.8 T 

24 

15.8 T 

5.0 '' c 

70.2 T 

57 

8 3T 

0.0 T 

91.7 ■n 

12 

16.1 T 

0.0 T 

83 9 T 

31 

40.2 T 

8.3 T 

41.2 T 

97 

34.0 T 

10,0 T 

47.0 T 


40.0 T 

t.OT 

43.0 T 

1600 

12.0 T 

10.0 T 

45.0% 

1000 

4.3.4 T 

7.2 T 

46,4 % 

500 

42.0 Vr 

11.2T 

43.2% 

500 

38,0 T 

ll.OT 

47.2 % 

500 

43.0 T 

12.0 T 

40.0% 

500 

38.8 T 

10,4 T 

31.8% 

1296 

25,1 T 

34,2 T 

30.7 % 

1000 

38.5 T 

22.4 T 

31.5% 

501 

14.7 T 

19,6 T 

64.7% 

204 


1 Inhabitants of the following settlement** “where the population is definitely half-breed”: 
Godhavn, ProYen, Block Islaiid, l pcrni\ik, and P<'nd Inlet. 


male or the female group of Total Y*ucatccans (82-83 per cent). 
This may be attributed to the fact that a considerable number of 
the inmates of the insane institution were Whites or near- Whites. 
Even so, the percentage of Blood Group IV is higher than that 
found in any European population. The larger proportion of the 
remainder belong to Group II, the characteristic European blood 
group. 
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Group II is also the second in incidence in the Total Yucatecan 
population of either sex. Group I occurs very infrequently and 
not a single ca.se appears in the table for females. Following the 
work of Coca and Deibert (1923) and that of Snyder (1926), one is 
led to look for a high percentage of Group IV in any Xorth Ameri- 
can Indian population, even in one that is not particularly pure. 
The Alayas arc perhaps best described as Central Americans. 
Even in their racially mixed state they are seen to possess a high 
percentage of Blood Group IV. 

These data on blood grouping of the Yucatecan population pre- 
sent an opportunity to test the trustworthiness of the method of 
racial subgroup sorting advocated in this stud}'. Snyder, as well 
as Heinbecker and Pauli (see d'able 93), present evidence based 
on genealogies and general observation that racially pure Xorth 
American Indians and Eskimos tend toward uniform possession of 
Blood Group IV. They show a negative correlation to exist be- 
tween amount of White blood in a mi.xed White-Indian or White- 
Eskimo group and the percentage of Group I\’, and a positive 
correlation between amount of White blood and percentage of 
Group II. Group III also increases with mixture, but its proportion 
of the total is small. E.xactly the same phenomena are observed in 
the Yucatecan subgroups of both sexes. The frequencies are tabu- 
lated separately for the sexes in order that the sorting for each sex 
might stand on its own merits. Although the trend in either case 
is that which Snyder and Heinbecker have demonstrated, the sub- 
group D of the females shows loss ditference from Group C than is 
noted in the case of the males. 

Two points deserve special comment. The first is that through- 
out the foregoing discussion of other traits of the sorted subgroups, 
it has been emphasized that Groups D and E are not pure B'hites, 
but only the nearest approximation to Whites that could be segre- 
gated from the group of Yucatecans as a whole. Comparison of the 
frequencies of Blood Groups II and IV in the subgroups D and E 
with those found in the various American White and European 
populations shows that the percentages approach each other but 
are not identical. 

The second point is that Alexicans resident in Yucatan have been 
demonstrated in this study to be as White as the Whitest Yuca- 
tecan subgroups in certain characters. The blood group data are 
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in harmony with this finding, as is shown in a comparison of the 
frequency of Blood Group IV in the male subgroup D and the 
author's Mexicans. According to the criterion of blood grouping, 
Kelly's Northern INIexicans have more White blood than either 
Snyder's or the author’s IMexican groups. 

It may be concluded that the blood group findings agree well 
with those relating to other physical traits of the sorted subgroups 
of the AMcatecans. These are among the most important of the 
data presented in justification of the racial subgroup sorting method 
advocated in this study. 

SOCIAL PHEXOMEXA 
OcCUP.A-TIOX 

As a routine part of the somatological examination, each indi- 
vidual was questioned as to his occupation. The table on which 
this discussion is based shows the numbers and percentages of the 
racial subgroups engaged in certain kinds of work. The biological 
factors determining these groups obviously have not conditioned 
the occupational distribution. The fact that some of these indi- 
viduals are carrying on one kind of work, and some another, im- 
plies that certain psychological and social forces, class distinctions, 
and aptitudes have come into play. Among the hacienda and vil- 
lage A'ucatecans, there are no great distinctions in mode of life be- 
tween one person and another. A’et no visitor in Yucatan can 
doubt that those who are in business, those who work in trades and 
in skilled labor, or can afford to go into politics, have on the whole 
(and surely in times of economic stress) a richer and more abundant 
diet for themselves and their families than do the farmers of the 
milpas or small cornfields, and to somewhat less e.xtent, the labor- 
ers on the haciendas. This is not to say that whatever differences 
have been found between the various subgroups are directly due 
to such favoring or unfavoring environmental influences for growth 
and nutrition. Rather should one say that in this case such influ- 
ences are useful in fostering and perpetuating inborn differences. 

E.xamination of the table indicates that Groups A, B, and C have 
fifty per cent or more of their members as hacienda laborers, while 
the proportion of such laborers in Groups D and E falls below that 
ratio. Yucatan is a great henequen-raising country, and all the 



INIAYA-SPAXISH CROSSES IX AXCATAX 


185 


hacienda laborers mentioned work on such plantations. As may 
be seen from the proportion of the Total Yucatecans so engaged, 
more than half of the total population here considered do such 
work. It is easy to understand, in view of the social factors con- 
cerned, why the Whiter groups are not so well represented in the 

TABLE 94. OCCUPATIOX 


Males 



(Jroup 

Group 

Group 

Group 

Group 

Total 

Occupation 

A 

B 

c 

D 

E \ ucatecans 


i-Zl 

18S 

310 

40 

39 

SiS 

Farmers 

. . . 10-2 

70 

lOS 

12 

7 

299 


4C.2 ‘ c 

37.-2T 

31.8 

30.0 o; 

17.9''; 

36.1 r; 

[Farmers acting a.? archaeoloci- 






cal laborers ... 

, . . 28 

13 

10 

-2 

0 

59 


1^.7 

0.9 y 

4.7 -A 

5.0 y- 

0.0 '7 

7.1 A] 

Laborers (Hacienda) . . . . 

. . . , 114 

IOC 

190 

13 

10 

439 


oLCTc 

56.4^1 

5«5.9 ' c 

32.5 

4i.oy 

53.0^; 

Men in trades ^ 

. . . . 3 

C 

23 

O 

0 

43 


1.4 

3 2^c 

0.8 

12.5 T- 

15.4 '7 

5.2-7 

Men in commerce 

. . . . 0 


3 

0 

3 

14 


0.0^1 

li^l 

0.9^. 

15.0^- 

7 7^1 

1 77 

Foremen 

0 

1 

4 

1 

•2 

S 


0.0 f'e 

0.5 ‘1 

l.'2<-c 

2.5 

3.1 R- 

1 07 

Railroad Employes 

0 

0 

o 

0 

3 

5 


0.0 

0.0 -T'c 

0 0'-; 

0.0^,. 

7 7^, 

0.6 7 

School Teachers 

0 

0 

1 

1 

1 

3 


0.0 <,L 

OOT- 

0 3^. 

2.5 [7 

2.6 '7- 

0.4 7 

Police [Municipal) 

"2 

1 

0 

0 

0 

3 


0.9 o;- 

0 5 ‘■7 

00‘; 

0 0‘:- 

0 0 A- 

0.4 7 

Municipal Officers .... 

0 

o 

9 

2 

1 

14 


o 

6 

1.1 

2.0 <7 

o.O^c 

2.6 '7 

1.7 7 


1 The term ” trades” includes sucb occupations as mason, carpenter, baker, shoemaker, machinist, 
tinner, tailor, barber, cook, chiclero. 


hacienda populations. Group A is slightly less well represented 
than Groups B and C. If that difference is significant, an explana- 
tion would be that the members of Group A tend to preserve to 
some extent their economic independence through independent 
farming of their own foodstuffs. 

Thus through direct examination of the proportion of subgroups 
acting as independent farmers, it is noted that the highest ratio 
belongs to Group A; also that the proportion declines alphabeti- 
cally with a value for Group E of only 17.9 per cent as compared 
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with 46.2 per cent for Grotip A. Thirty-six per cent of the group 
as a whole are farmers by occupation, so that there is a rather clean- 
cut tendency between the values for Groups A and B on the one 
hand and those for Groups C, D, and E on the other. 

The category ‘Temporarily acting as archaeological laborers’’ 
refers to those employed as common laborers at the ruins of Chichen 
Itza. Each individual so classified is also counted under the head 
of one of the other categories. IMost of the labor for the work at the 
ruins is recruited from the near-bj' villages, and the great majority 
of these men are ordinarily farmers. It is interesting (and after 
knowing the men, expeetedj that Group A is the best represented 
subgroup seen among the laborers at Chichen Itza. It is worth 
noting that when corn-planting time comes, one man after another 
absents himself from the work at the ruins or is represented by a 
substitute while the necessary’ work of the season is done on the 
niilpas. 

In trades, in business, as foremen, and as school teachers, 
Groups D and E apparently lead the more Indian types. About 
one-quarter of Groups D and E are in business or work at trades; 
only one-eighth of Groups A, B, and C are so employed, while 
Groups A and B alone show only six per cent. ^Municipal officers 
were not found among the Group A men but there seems to be a 
greater tendency toward equal distribution of the village public 
offices than is seen in trades or commerce. 

BiRTHPLuXCE 

A question on birthplace was also a part of the routine of the 
physical examination. The tables show the percentage distribution 
of subgroups for birthplace in IMcrida (the capital), in towns, in 
villages, and on haciendas. 

Over ninety per cent of Groups D and E were born in towns or 
villages, as oppo.sed to haciendas, and about eighty-five per cent 
of the female Groups D and E are similarly characterized. The 
Whiter types have four times the proportion born in IMerida than 
is noted for the more Indian groups. In the town and village births 
there are also proportionately more of Groups D and E than of the 
others, but the disproportion is in neither case as great as is seen 
for birthplace in Merida. Considering only those born in towns or 
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villages (excepting IMerida) the percentages for the male subgroups 
alphabetically are; 80, 77, 60, 49, and 44. For percentages of those 
born on haciendas the trend is quite the opposite. It is well to 
keep in mind that the births which are being discussed occurred 
in the great majority of cases from twenty to sixty years ago and 
that the conditions correlated with the findings made are past, not 
present ones. 

T.\BLE 95. BmTHPL.\CE 


M.vles 



Group 

Group 

Group 

Group 

Group 

Tot.^1 

Birthplace 

A 

B 

c 

D 

E \ucatecan> 



(190) 

(otl-J) 

(5*2i 

(40) 

iSSO; 

Merida, population 1910, 03447 

0 

o 

18 

7 

G 

38 


0.9 q 

2.517 

5 0^7 

13.5 '7 

13.0 '7 

4.3 <7 

Towns over 3000, 1910 census 

9 

31 

o7 

13 

G 

85 


4.iq 

lo.cq 

10.3 q 

33.1 q 

13 0^; 

9,717 

Towns under 3000, 1910 census 

89 

77 

183 

38 

31 

407 


40.3 q 

SS.7 "‘7 

50 3 q 

53.8 ‘7 

07.4 <7 

4G.3 7) 

Haciendas 

131 

90 

135 

o 

3 

350 


54.8 q 

48.3 

.34.5 q 

9.0 '7 

C,5<7 

39,8 7 


Fem.vles 



(154, 

(•'SlJ 

r'OI) 


V 

(691) 

Merida, population 1910. G3447 

9 

o 

10 

13 

3 

41 


5.8 '7 

^ 0 r- 

5 07 

19.4 7 

10.0 7 

5.9 7 

Towns over 3000, 1910 census 

6 

19 

14 

10 

11 

60 


3,9 >7 

8.3 7 

7.0 7 

1C.17 

33.9 7 

8.6 7 

Towns under 3000, 1910 census 

73 

105 

109 

30 

23 

340 


47.4 7 

45.4^; 

54.3 7 

.t8 4 7 

50 0 7 

49.0 7 

Haciendas, . .... 

GO 

103 

GS 

10 

7 

353 


43,9 7 

44.37 

33.8 7 

16.1 7 

15.3 7 

36.5 7 


The percentage distribution with reference to birthplace for the 
various female subgroups parallels in general that for the males 
but the subgroup differences are less marked. 

Comparison of the tables for occupation and birthplace indicates 
that the percentage of Group A born on haciendas is but little more 
than the percentage of Group A who now work as hacienda labor- 
ers. For all other subgroups, similar comparisons show that at 
some time during the growth of indi'viduals now adults, there has 
occurred a movement from the towns to the haciendas. The num- 
ber of men living in the small towns (where they were examined) 
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may be summed up roughly for each subgroup bj' adding the re- 
spective percentages for farmers, business men, railroad employes, 
and those working at trades. These summed percentages are al- 
phabetically for the subgroups: 48, 42, 40, 58, and 49. It is plain 
that these men of Groups D and E, and to a less extent those of 
Group C, were not born on haciendas, so that they must have been 
born in towns of the size of that in which they were found living, or 
in larger ones. 

In summary it may be said that of the men and women of the 
more Indian subgroups now liGng in villages and on haciendas, the 
great majority were village- or hacienda-born, while in the case of 
the Whiter groups, most of them were born in \'illages or larger 
towns. It is to be expected that greater numbers of pure 'Whites 
live or have lived in the comparatively larger centers of population 
and that such localities tend to foster production of the racially 
mixed part of the population exemplified in Groups D and E. 

Birthplace Coxip.ared with Residexce 

Through comparison of the data for occupation with those for 
birthplace, evidence was brought forward to indicate that many of 
the male members of the '\^'hite^ subgroups and also of Group C 
have moved from their birthplaces in the towns to the haciendas. 
An opportunity is now presented to look into this situation more 
directly. Table 96 shows that of the male members of Group A 
living on haciendas, eighty per cent of them were born there. For 
the remaining subgroups, progressively smaller proportions were 
born where they now' live and progressively increasing percentages 
had their birthplaces in the towns. Comparatively few' individuals 
of any group had their origins in the larger towns or in Alerida, 
although eleven per cent of Group C and fifteen per cent of Group D 
claimed such birthplace. Why Group E of the hacienda dwellers 
possesses members born for the most part in the smaller towns, and 
born not at all in the larger ones, is obscure. 

The percentages of small-town dwellers of Groups A and B who 
w'ere born on haciendas is somewhat greater than the percentages 
for the remaining subgroups. INIore than one-quarter of the Indian 
inhabitants of villages and small towns were hacienda-born, as 
compared w'ith one-twelfth and less for Groups C, D, and E. Until 
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only a few years ago, it is said, a large part of the Indian population 
of the State of Y’ucatan lived as laborers on the henequen planta- 
tions. Xow, as a result of political and social changes, not all of the 
haciendas which were once cultivated are in operation. It seems 
certain that at some time in the growth to adulthood of the 
AYicatecans under consideration, those who are members of 

TABLE 9G. BIRTHPL.XEE COMPARED WITH RESIDEXCE 
Males 



Haocnda 

! Duellers 





Group 

Group 

Group 

(iroiip 

Group 

Total 

BirtbplAce 

A 

li 

c 

D 

K iucatecans 


■noj 

■ 103) 

1 ITT) 


'11' 


Hacienda ... 

. . . ss 

71 

110 

4 

o 

'■275 


80.0 q 

68.9 q 

6-2.1 q 

30 sq- 

18,2 q 

60,4 q 

Towns of under 3000 , . . 

. , . IT 

■20 

47 

7 

9 

105 


1.5 4 q 

O « C' 

■2f. 5q 

53.8 q 

81.8 q 

25 3 q 

Towns of over 3000 

3 

.5 

10 

1 

0 

25 


^.Tq 

4 sq 

9 0q 

7.7 

ooq 

6.0 q 

Merida 

0 

-2 

4 

1 

0 

9 


1.8 q 

i.oq 

2.3 q 

7.7 

0.0 q 

2.2 q 


Small-tow 

n Dwellers 





■111) 


' 163) 

■i-) 

1-28) 

f-tuj 

Hacienda 

. . . 33 

■23 

14 

1 

1 

72 


5>9 7q 

■27.1 q 

s.cq 

3.7 q 

3 6q 

17,4 q 

Towns of under 3000 . 

. . 7-> 

47 

1^28 

21 

21 

289 


(ii.9q 

55.3 q 

78.6 q 

77. S 

75 oq 

69.S q 

Towns of over 3000 . . . . 

. . . 0 

12 

15 

3 

3 

41 


5.4 q 

14.1 q 

9.2 q 

lS.5q 

10,7 q 

9.9 q 

Merida 

0 

3 

6 

0 

3 

12 


ooq 

3.5 q 

3 7 <•7 

ooq 

10 7 q 

2.9 q 


Groups D and E moved from the towns to the haciendas, and the 
Group C A'ucatecans imitated them to some extent. On the other 
hand, individuals of Groups A and B evidently executed a smaller 
retrograde movement from the haciendas to the smaller towns. 
This may be understood when it is considered that certain of the 
more Indian A'ucatecans, as well as other peoples, prefer the more 
independent, but (especially in times of drought and poor crops) 
more precarious life of the mdpa farmer to that of the better-housed 
and better-fed hacienda worker. 

Three-quarters of the members of Groups G, D, and E living in 
small towns were born there. For Group C town dwellers it is 
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shown that of the remaining one-quarter, a few more recruits came 
from larger towns than from haciendas, while Groups D and E re- 
ceived their other quarter of population from the larger centers, 
and in the case of Group E, in part from Merida. 

Considering these facts in connection with the data for occupa- 
tion, it is notable that most of the Group A and Group B popula- 
tion of the small towns are engaged in rnilpa farming and that cer- 
tain individuals of these groups hav^e left the haciendas to engage 
in such work. But the individuals of Groups C, D, and E, if they 
continue to live in town, or have come from larger centers, fail to 
take up that kind of occupation as frequently as do the Indians, 
and prefer trades and business. Otherwise they leave the town to 
do hacienda labor. 


Marriage 

In this study an attempt has been made to classify into racial 
subgroups the racially mi.ved men and women of rural Yucatan. 
These individuals are the progeny of mixed marriages which have 
occurred in both the remote and also the recent past. It will be in- 
teresting to investigate the marriages which have taken place be- 
tween these racially mixed individuals who form the basis of this 
study, with special reference to the relative numbers of such alli- 
ances formed between individual members of the various sub- 
groups. 

There are five subgroups of each sex. Therefore a man of Group A 
has five possible subgroup choices or chances in selection of a mate. 
Since there are five male subgroups, there are twenty-five possible 
marriage combinations with reference to racial subgroups. (In the 
following discussion the particular marital combinations will be 
designated by use of such symbols as AA, which signifies that a 
man of Group A has married a woman of the same subgroup, or 
AE, which means that a Group A man is the husband of a Group E 
woman.) 

Table 97 (I) considers marriages which have occurred in the com- 
bined locales of haciendas and villages of rural Yucatan. The gist 
of the table is that fewer BD and BE alliances are found than are 
expected by chance, but more CD, DD, DE, and EE unions have 
been made than the laws of chance predict. It is noteworthy that, 
statistically speaking, Group A men marry as many (but no more) 
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TABLE 97. M.\RRIAGE 

I. fH.\CIEND.\S .\ND VlLUr.F.S^ 


Females 




Group A 

Group B 

Group C 

Group D 

Group E 

No. 


Group 

. ^8 

23.1==6.1J 

30 

30.2-7.00 

24 

26 4=6.64 

4 6=2.88 

4 

5.1=3.02 

88 


Group B 

. 10 

17.6-5.50 

27 

23 6=6.32 

26 

21.0=5.98 

0 

3 6=2.54 
Sign if. 

1 

4.1=2.72 

Signif. 

70 

cc 

< * 

Group C 

. 3-2 

33.7=7.42 

46 

45 2 = 8.42 

38 

40.3=8.02 

11 

7.0=3.54 

Signif. 

7 

7 8=3.72 

134 


Group I) 

. 3 

4.0=2.68 

4 

5.4=3.12 

3 

4.8 = 2.94 

3 

0.8 = 1.20 
Signif. 

3 

0.9 = 1.28 
Signif. 

16 


Group E 

! 

. 3 

4.5=2.84 

3 

6 1 =3.30 

7 

5.4-3.10 

1 

0.9 = 1.28 

4 

1.0 = 1.34 
Sicnif. 

18 

No. 


82 

110 

98 

17 

19 

326 


Note: In each square, three facts are presented whieh concern the marriage com- 
bination that has occurred. For example, in the square repre.seiiting marriages of 
Group B men with Group E women, tlie figure 1 in the first line of tlie square shon s 
that one such marriage actually did occur. The expression 4 1 =-2.7i indicates that 
four marriages plus or minus twice the probable error of the e.xpected mean fre- 
quency of 4.1 may occur bx’ the laws of chance. The expected chance fretjuency in 
this case lies somewhere within the range of values of 1.38 and 6 marriages. 
Since the actual frequency of 1 falls without the range of the expected chance 
values, significant difference is so designated in the third line of the square. See 
Goring, 1913, p. 108. 


II. tH.VCIEND.Vsi 
Fe.m.vles 




Group .4 

Group B 


Group A . 

14 

10.8=4.28 

15 

15.3=5.04 


Group B . 

6 

8.8=3.90 

14 

12.5=4.58 





& 1 

Group C . 

22 

27 

< 


19.9=5.66 

28.2=6.54 


Group D . 

0 

2.0 = 1.90 
Signif. 

3 

2.8=2.24 


Group E 

1 

1 5 = 1.64 

2 

2.1=1.94 

No. 


43 

61 


Group C 

Group D 

Group E 

No. 

11 

0 

3 

43 

11.8*4.46 

2.3=2.04 

Signif. 

2.8=2.24 


15 

0 

0 

35 

9.6=4.06 

Signif. 

1.8 = 1.80 

2.3=2.04 

Signif. 


18 

7 

5 

79 

21.7=5.86 

4,2=2.72 

Signif. 

5.1=3.00 


1 

2 

2 

8 

2.2 = 1.98 

0,4=0.88 

Signif. 

0.5=0 98 
Signif. 


2 

0 

1 

6 

1.6=1.70 

0.3=0.76 

0.4=0.84 


47 

9 

11 

171 
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TABLE 97. {Continued) 


III. (VlLI..\GEs1 





Ff.m.ii.e.s 






Group A 

Group B 

Group C 

Grijup D 

Gruup E 

No. 

1 

i 

1 Group 

. 14 

11.3==4.3S 

la 

14.2=4.84 

1.3 

14.8=4 94 

2 

2.3 = 2.02 

1 

2.3=2 02 

45 

i 

^ 1 

' Group B 

. 10 

S 8=3 88 

13 

11.1=4,34 

11 

11..5=4.42 

0 

1.8±1 SO 

1 

1 8 = 1.80 

35 


Group C 

. 10 

13.S±4.7S 

19 

17.4 30 

20 

18.1 =3.40 

4 

2.8 = 2 24 

2 

i?. 8^2.54 

55 


; Group D 

. 3 

2,0 = 1.90 

1 

2 .5= 2.12 

2 

■2.6 = :2 1C 

1 

0.4=0.84 

1 

0.4=0.84 

8 


; Group E 

-2 

3.0=^:;.3'2 

1 

3 8=2.00 
Sicuif. 

5 

4.0=.2.CG 

1 

0.0 = 1.04 

3 

0.0 = 1.04 
Sign if. 

12 

No. 


39 

49 

ol 

8 

8 

lo5 


Group D and E women as e.xpectcd; that although the CD mar- 
riages e.xceed the anticipated probability, the CE rate is not in ex- 
cess; that while more Group E men take Group E women as mates 
than the laws of chance foretell, they espouse only the expected 
rate of the women of Group D and the other subgroups. All other 
marriages than those so far discussed occur no more nor less fre- 
quently than the expected rate shows. 

In discussing occupation, residence, and birthplace, certain dif- 
ferential preferences were indicated for the Whiter and the more 
Indian types of the general rural population. For this reason, the 
material of Table 97 (I) was divided into the two tables 97 (II) 
and 97 (Illj — one for residents of haciendas, the other for resi- 
dents of villages. It is realized that some of the marriages of the 
hacienda men may have been contracted in towns and that mar- 
riages of village men may have occurred on haciendas. There is no 
way to avoid this situation; the tables must be considered as they 
stand. 

On haciendas, AD, BE, and DA unions fall short of the predic- 
tion. On the other hand, BC, CD, DD, and DE marriages exceed 
the chance rates. In the villages, only the EB alliances are fewer 
than expected, and EE marriages in excess. 

It is interesting that in each of the three tables Group A and B 
men are not found to procure more mates of any subgroup, not even 
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of their own, than the laws of chance allow, with the one exception 
of the BC marriages of the haciendas. Group C males of the haci- 
endas marry an excess of Group D females, and the DD and DE 
unions of the haciendas surpass chance predictions. In the villages, 
only the Group E men exercise a preference in mating, and then 
for wives of the same subgroup. 

It would appear that on haciendas there exists a tendency toward 
preferential mating which shows itself in a desire on the part of the 
men to secure brides with as many White traits as themselves or 
more. In the latter case of such unions as BC, CD, and DE vari- 
eties, the children of such Whiter women will, on the average, tend 
to possess more Indian traits than their mothers. Thus, in the case 
of each variety of marriage, the racial status quo is not markedly 
disturbed. 

The difference between the actual and the expected frequencies 
for AD and BE marriages is to be explained by the fact that the 
D and E women are taken in e.xcess by the C and D men, leaving 
fewer for the males of the more Indian subgroups. It seems prob- 
able that life on the haciendas is somewhat patriarchal in nature, 
that there is some degree of respect shown for White blood, and 
that class distinctions tend to be fostered. 

In the villages the situation is not at all the same. With the e.x- 
ception of the preference of Group E males for Group E females, 
the marriages occur between members of the various racial sub- 
groups at the same rates of frequency that chance predicts. There 
is no more desire on the part of the men to choose Whiter than 
to choose more Indian wives. They marry at random. An indi- 
vidual’s Whiteness (used in the racial sense), so far as marriage is 
concerned, is not held at so high a premium in the villages as on 
the haciendas. If such a tendency is not transient or temporary 
(and it probably is not), the Dllages are generally more efficient 
“melting pots’’ than are haciendas. It will be recalled that the 
great majority of the hacienda dwellers of Groups D and E were 
town-born and that more than half of all the Yucatecans of 
Groups C, D, and E named smaller or larger towns as their places 
of birth. If social class distinctions between Whiter and more 
Indian Afficatecans are less marked in towns than on haciendas, 
the towns should give origin to more mixed A'ucatecans than do 
the haciendas. 
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Classification of A’ucatecans bj' subgroups was made upon the 
basis of several characters, not by use of one. Although an indi- 
vidual of Group D possesses more White and fewer Indian traits 
than one of Group B, it does not necessarily follow that the former 
has lighter-colored skin than the latter. .Since skin color is one of 
the more obvious of human physical traits, it will be interesting to 
check the conclusions just drawn from data on marriage as related 
to racial subgroups by examining tables relating marriage to skin 
color. 

Table 98 (I) gives such data for A'ucatecans of both haciendas 
and villages. Rather definite preferences are seen to be in effect. 
The darker men marry more dark and fewer light women, the 
medium, fewer dark and more women of medium color, and the 
light, fewer dark and more light women than expected. But these 
findings refer to both villages and haciendas, and differences be- 
tween these two places of residence in respect to marriage have just 
been pointed out. 

On the haciendas, excesses over the chance rates occur in the 
dark-dark, the medium-medium, and the light-light unions. Alli- 
ances between light men and dark women are evidently discouraged 
or not desired. This appears to substantiate the general thesis de- 
veloped above — that on the haciendas social class distinctions 
based on racial differences tend to be fostered. In the villages, on 
the other hand, the only positive preference in mating demonstrated 
in Table 98 (III) is that of light-skinned men for light-skinned 
women. This bias in choice of a mate is evidently accomplished by 
the light men refraining from marriages with medium-colored 
women and taking more than their chance share of light ones: this 
in turn deprives the medium-colored men of their chance share of 
light-colored wives. The relations of marriage to skin color or of 
marriage to subgroup status of the participants are seen to be sub- 
stantially the same. In either case, on haciendas and in villages, 
the light-skinned men or the men with more White traits show 
definite preference for similar women. The chief difference be- 
tween marriage according to subgroup and marriage according to 
skin color is that while darker males of the haciendas prefer darker 
females, men with the most Indian traits do not marry their ex- 
pected frequency of females so characterized. But both approaches 
to the question of who marries whom in racially mixed Yucatan 
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TABLE 98. AIARRIAGE .VS REL.VTED TO SKIX COLOR 


1. ( H.\(. IF-XD.tS .\>;D VlLL,\GESj 


Light — VVliite to 14 of Von Luscliuii scale. 

Medium — 15 to 120. 

Dark — 21 to A. 



Femaixs 





Dark 

Medium 

Light 

No. 


Dark . 

G81 

74 

8 

150 



50.61=8.82 

83.74 = 10.64 

15. G4 =5.^0 




Signif. 


Signif. 


JC 

Aledium 

88 

95 

12 

145 



48.93=8.70 

80.95 = 10.52 

15.12 = 5.12 


1^ 


Signif. 

Signif. 




Light 

4 

13 

14 

31 



10.46=4.28 

17.31=5.46 

3,23=2.42 




Signif. 


Signif, 


Xo. 


110 

182 

34 

320 

11. (H.^riENDAS' 



Fe.m.ales 





Dark 

Medium 

Light 

No. 

1 

Dark . . 

. . . 64 

40 

5 

109 



54.18=5.20 

45.85=7.82 

8,92=3.92 




Signif. 




oc 

Medium 

20 

30 

5 

53 



27.34=0.46 

23.16=6 04 

4.50=2.82 




Signif. 

Signif. 




Light . 

.1 


4 

7 



3.48=2 50 

2.95=2.30 

0.57 = 1.02 



k 



Signif. 


Xo. 


. . 85 

72 

14 

171 



III. 'V 

ILLAGES ' 





Fe.M.ALXs 





Dark 

Medium 

Light 

No. 


Dark . 

4 

34 

3 

41 



6.01=3.40 

29.10=0.50 

5.29=3.04 


tr. 

Aledium 

IS 

65 

7 

90 

e 


14.52=4.90 

63.87=8.20 

11.01=4.42 






Signif. 



Light 

3 

11 

10 

24 



3.87=2.62 

17.03=5.24 

3 10=2.34 





Signif. 

Signif. 


Xo. 


25 

110 

20 

155 


1 See note under Table 97. 
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point out that the haciendas tend to preserve the existing racial 
types or at most foster desires to marry slightly lighter or l\'hiter 
vonien. The villages, in contrast, permit many marriages between 
individuals of differing types and ditfering skin colors. 

Ilerskovits (1928) has studied this same phenomenon of prefer- 
ential mating among American Negroes. He states (pp. 62-66): 
“That there is selective mating, I have not the slightest doubt. . . . 
Is it not true that the great majority of men want to marry women 
who will bring them prestige? . . . And why should it be any differ- 
ent with Negroes? IrVhy should not skin color offer the invidious 
element necessary to confer distinction on an individual? I believe 
that this is exactly the state of affairs. ... In the process of social 
selection of hght women by dark men, we see the mechanism for the 
consolidation of the type which has been formed by the American 
N’egro. A^'hat happens to the light men? They probably ‘pass’ 
over into the White group. . . . And what happens to the dark 
women? I must confess that I do not know. It may be that they 
become the wives in second marriages. . . . Then there is another 
consideration, that this variability of color is not fixed and that 
the term ‘lighter woman' is also variable. A woman who is 
lighter than a very dark man may herself be dark indeed, while it 
is not easy for a very light man to find a wife lighter than himself. 
But, on the whole, this selective process is going on actively, and if 
it continues it will tend to stabilize the N’egro type more and more 
firmly. Of course, it will make this type somewhat more Negroid 
than it is at present, since the offspring of the women will be darker 
than they, and the females (we may disregard the males in this 
consideration) will again be selected by men darker than them- 
selves. But the type cannot revert to the African, because of 
\A'hite and American Indian blood that it contains.” 

The existence of strong prejudice in the United States against 
Negro-White marriage is well known. The relative lack of such 
objection to Indian-White unions in the United States has been 
remarked by Castle (1926). Herskovits believes that the fact that 
fighter American Negro women are made to bear darker children 
than themselves tends to stabilize the American Negro type. His 
low variability values for the American Negro appear to point 
toward relative stabilization. So far as marriage is concerned, it 
seems that the two cases of the American Negro and of the Yuca- 
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tecan are not strictly parallel. It is probable that the factor con- 
ditioning marriage between Negro slaves on the Southern planta- 
tions of the United States were in some ways analogous to the 
affective factors on the haciendas of Yucatan. Class distinctions 
were fostered in either case. In a rough way, one may compare 
marriages among the village Yucatecans with those of the Ameri- 
can Negroes of today. But in such comparisons, one must proceed 
with care. The color-bar which has always existed in the United 
States against the X'egro has never been so effective against inter- 
marriage with Indians; neither has it been a strong deterrent in 
jNIexico. This situation permits in the towns of Yucatan the occur- 
rence of many marriages between racially quite different individuals 
as well as racially similar ones. IVidely varying types of progeny 
result and the family variability is surely high. The preceding dis- 
cussion of physical measurements shows that statistically signifi- 
cant segregations have occurred for the generations now adults, 
and will probably continue to occur until the reservoirs of rather 
pure Alaya Indians and pure or rather pure Whites are exhausted 
or cease to contribute to the mLxture of the races; for no effective 
color-bar interferes with such procedure. The lack of such reser- 
voirs in the case of the American Negro may help to explain his 
tendency toward formation of a stabilized type. In his melting 
pot, the American Negro is ‘‘stewing in his own juice.” 

It may be concluded that if conditions remain for some time as 
they now are, the haciendas will remain the habitat of the purest 
INIaya Indians of rural A’ucatan, that more of the progeny of race 
mixture will be found in the \'illages and towns, and that formation 
of a homogeneous Yucatecan type may have begun but as yet has 
not progressed far. 

The Family: Its Size and Constitution 

To the author’s wife fell the chief responsibility of conducting a 
questionnaire concerning the families of the villages and haciendas 
of A'ucatan. Considering the delicacy of some of the questions 
asked, it was felt that an American woman was better fitted than 
an American man for such work. The plan of work consisted in 
house-to-house visits of the investigator, who was always accom- 
panied by a AWcatecan of high standing in the community under 
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observation. The assistant, prompted by the investigator, put tlie 
questions cither in Spanish or in the Alaj'an tongue as the occasion 
demanded. Knowledge of INIaya is necessary for such work be- 
cause it is the only language understood bj' a considerable number 
of rural AYicatecans, especially women. ^lothers of the families 
were in all cases the persons queried. In each village and hacienda, 
the native assistant was chosen not only for his knowledge of lan- 
guages, but also bccau-e of his particular knowledge of the com- 
munity. The assistant was able to verify many of the recorded 
answers from his own familiarity with the family in question. 

The strict accuracy of data collected by means of questionnaires 
is never certain. Yet the method is often the only available tool of 
the investigator. The greatest pains were taken in collecting the 
material about to be presented. Obviously questionable cases were 
thrown out of the series. Of a total of 329 families surveyed, ma- 
terial from 305 of them are presented in Table 99 for examination 
and discussion. 

In the preparation of the raw data for Table 99 it was considered 
that the families should first be distributed into like groups on the 
basis of two criteria; i. e. (1) according to number of children born 
(including stillborn), and (2) according to the number of years of 
the marriage duration. The detailed findings are shown in Part I 
of the table. These minutiic are given here not with the idea of 
using them as a ba.sis for discussion as much as for the purpose of 
presenting data which will be available to other workers in the 
same general field. 

Part II of Table 99 considers first the findings for the families 
sorted according to years married, regardless of number of chil- 
dren. The number of cases in each group is fairly well distributed, 
except for a preponderance of unions which had endured twenty or 
more j-ears; the latter circumstance is due in great part to answers 
of older widows. The percentage and sex-ratio portion of Part II 
epitomizes the raw figures and averages per family first shown. The 
average number of children born per family (^including stillborn) 
drops from about eight in the oldest marriages to one in the young- 
est. The average numbers of living children born in these two ex- 
treme groups are respectively approximately seven and one. In 
proportion to the average number of living children born, the alli- 
ances of fifteen or more years’ duration kept alive until the time of 



]MAYA-SPAXISH CROSSES IX ATX'ATAX 203 

the questionnaire about sixty per cent of them; the ten to fourteen 
group, about sixty- five per cent, and all younger marriages, over 
seventy-five per cent. It is of course unfair to compare these fam- 
ilies in this fashion, for the offspring of the older families, having 
lived more years, have exposed theniselv'cs to more of the various 
vicissitudes of life. The “dead after birth"’ column of the table is 
of course the complement of the “living"’ column. 

A great many more births are designated as stillborn in the older 
marriages than in the younger. It is possible that stillborn births 
include a certain number of miscarriages and abortions. Consider- 
ing the general reticence regarding the whole subject of expulsion 
of both the younger and the more mature products of conception, 
it is remarkable that any questionnaire should reveal in any section 
of a population that for every six living births, one stillbirth occurs. 
Thirteen per cent of all births in marriages of twenty or more 
years’ duration are stillbirths. Yv'oodbury (1925) bases the follow- 
ing remarks upon data from eight cities of the United States: 
“"When the stillbirths in the age group (of mothers) “40 and over ’" 
were analyzed, it was found that the rate for ages 40 to 44 was 
only 5.1 per cent and that for ages 45 and older (based on very few 
cases) was more than three times as high (15.4 per cent). The low- 
est proportion of stillbirths was found in the group of births to 
mothers who were 20 to 24 j'ears of age.” Since there is a high cor- 
relation between age of the mother and long duration of marriage, 
the proportion of thirteen per cent above mentioned does not seem 
as exorbitantly high as at first sight. 

The drop in the stillbirth rate in the younger marriages may 
possibly be attributed to better prenatal care of the prospective 
mother in the earlier years of her marriage, to her better health at 
that time as compared to that of later years, and to the probability 
that her share of the family food is greater when there are fewer 
mouths to feed. 

At this time it is appropriate to look into the subject of age of 
mmthers at birth of first child. Table 100 is based upon answers 
returned in the questionnaire and refers to age at birth of first child 
regardless of whether it was living or dead. It is impossible to pro- 
vide information regarding age at birth of first living child. From 
the data presented, two important conclusions result. They are: 
(1) Women with a greater number of White characteristics tend to 
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begin their childbearing at a little later age than those possessing 
more Indian traits. (2) For 209 A'ucatecan women of the villages 
and haciendas, the average age for birth of the first child is about 
sixteen years. It has often been stated that the girls of warm 
climates begin menstruation at an earlier age than those of cooler 
climates. Physicians of Yucatan, in answer to a question upon this 
point, agreed that the age of beginning of the function averaged in 
their experience from eleven to twelve years. They also stated that 
there appeared to be no difference in age of onset between the 
racially purer and the more mixed girls of the population. An 
average of twelve years for inception of the menstrual cycle was 

TABLE 100. AGE OF MOTHER AT BIRTH OF FIRST CHILD 


Age 



X-14 

13-16 

17-18 

19-X 

No. 

Group .4 

10-’6..Sc-^ 

1 9-50.0 G 

8-20.5 G 

1- 2 6 G 

38 

Group B 

10-15.9 

37-58.7 G 

14-22.2 G 

2- 3.2 G 

63 

Group C 

!2-2-^7.8 '^c 

34-43 OG 

18-22.8 G 

5- 6.3 G 

79 

Groups D and F. 

i- 6 

15-51.7G 

8-27.6 G 

4-13.8 G 

29 

Total Yucatecan^ 

44-21.1 G 

1 05-50. 

48-23.0 G 

12- 5.7 G 

209 


.\verage age at birth of first child for :209 A'ucatecan women = 15.9 years. 


given by the superintendent of a girls’ school; which school had 
among its students various degrees of White-Indian racial mixture. 
The time of sexual maturity among Yucatecan women is without 
doubt early. The strict accuracy of the mean of sixteen years for 
age at birth of first child is not certain, but it is safe to assume that 
many first children are born before the mother reaches the age of 
twenty years. 

If younger marriages mean at the same time younger mothers, 
the lower stillbirth rate in A'ucatecan marriages of short duration is 
at variance with the findings for cities of the United States of both 
Woodbury (1925) and Rochester (1923). The former (quoted 
above) found that “the stillbirth rates varied with the age of the 
mother, being relatively high for the babies both of mothers under 
20 and of those 40 years of age and over. For the infants of mothers 
who were under 18 the rate was 5.2 per cent, only slightly less than 
that (5.6 per cent) for those of mothers who were 40 and over.” 
Rochester, after a study of conditions in Baltimore for the year 
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1915, found that “premature births were most prevalent among the 
youngest mothers. . . . Stillbirths, on the other hand, were most 
prevalent among the oldest mothers, although the stillbirth rate 
among mothers under 20 was also above the average. This (latter) 
variation was true for native and foreign-born white mothers; it 
did not appear among the colored mothers, but the colored groups 
were too small to afford basis for any deductions.” 

Why should the stillbirth rate for young colored mothers and for 
Yucatecan marriages of short duration (which probably means 
young mothers) be relatively lower than among young White 
mothers of Baltimore? Woodbury writes that colored mothers of 
all ages show the extremely high rate of eight per cent in the years 
1911 to 1916, which is probably due to the great prevalence of 
syphilis among them. It is understandable how syphilis might be 
more common in older than in very young colored women, but that 
does not yet explain why a relatively higher rate should prevail 
among very young White women than in the same age group of 
American Negroes and Yucatecans. The following hypotheses are 
put forward in partial explanation: (1) There is apt to be more 
frankness in answering questions relating to stillbirth among older 
than among younger Yucatecan women; (2) the heads of White 
children are relatively large and therefore liable to greater birth 
trauma; (3) the pelves of the harder-working young Negroes and 
Yucatecans may be relatively larger and conducive to easier labor 
than those of the younger White women. 

A comparison of the sex ratios in the various groups of marriages 
segregated according to duration, shows that the 20 -t- group has 
the lowest stillbirth ratio. (The 1 to 4 group is not considered be- 
cause of the small number of children involved.) It is generally 
stated that the larger heads of boys cause greater birth trauma 
than is seen in the case of girl babies. It is consistent then to ex- 
pect that the larger birth canals of women who have borne several 
children should differentiate less between the sexes than those of 
younger women. Conversely, it is fitting that the sex ratio of the 
living born should be greater in older Yucatecan marriages than in 
younger; but the ratio for the 1 to 4 group does not agree with this 
tendency, being highest of all. However, the small number of chil- 
dren of this group probably does not warrant computation of the 
proportion in this case. Further detailed discussion would not 
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seem to be justified, considering that Schultz (1921) has pointed 
out that sex ratio varies greatly with age of the fetus, a factor which 
is not controlled in the data here presented. 

The material is now to be considered from the viewpoint of num- 
ber of children born, regardless of number of years of duration of 
the marriage. In the families in which ten or more children were 
born, the stillbirth rate reaches the extraordinary value of twenty- 
two per cent of all children born. As previously shown, however, 
the rate for mothers over the age of forty-five years in certain 
cities of the United States is about fifteen per cent, in comparison 
to thirteen per cent in Yucatecan women who were married over 
twenty years. By no means all of the mothers married twenty 
years bore ten children in that time, and it is logical to assume that 
those who did had poorer health and cared less well for them- 
selves and their prospective children than those who had fewer 
pregnancies. The rate drops sharply to nine stillbirths in the group 
which bore five to nine children, while that which had one to four 
shows a rate of five. 

But the most interesting feature of the stillbirth statistics con- 
cerns the sex ratio. The sex ratio of the “1 to 4 children born” 
group is highest of all at 250; that of the “5 to 9” group is 159, 
while the “ 104- ” group has a value of only 124. Stated in another 
way, the male and female ratios of stillborn to total born in the 
same three groups are; 6.1 and 3 . 5 , 10.0 and 7.6, and 21.7 and 22.2. 
That stillborn children are more apt to be males than females is 
well known. These figures just given are explainable in the follow- 
ing fashion. Male babies with large heads, passing through the 
birth canals of mothers who have borne few or no children, are 
more liable to injury than female babies with smaller heads. As 
the birth canals become better adapted to their function, there is 
less danger to the larger-headed boys, until, after ten or more chil- 
dren are born, the chances of injury become equal in the two sexes. 
Meanwhile, for reasons before mentioned, the factors for good 
nutrition and care of the intrauterine child become less and less 
effective, and the rate for both sexes rises. 

The explanation for the greater stillbirth rate of males so far 
brought forward in this discussion has been based on injury occur- 
ring in the process of labor. Schultz (1918) quotes Dutton as ex- 
pressing the opinion that at the time of birth the bones of the male 
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skull are as a rule more firmly ossified than those of the female; and 
also that with the advance of civilization, the pelvic development 
in women is not proportionate to the cephalic development which 
is taking place in infants. Ladame is quoted as sajing that those 
children djing during labor amounted to 36.4 per cent of all the 
stillborn in Switzerland in 1900. Schultz cites the following hy- 
potheses explanatory of the greater mortality of males due to other 
causes than that of labor itself : 

(1) Carvallo and Auerbach believe the male fetus to be less 
resistant. 

(2) Rauber explains that the larger fetuses of males make 
greater demands upon the mother than females. 

(3) Lillie offers the suggestion that the greater mortality among 
male fetuses is a result of disturbance of the equilibrium that pro- 
tects the male from the sex-hormones of the mother. 

There is no way of knowing how many of the Yucatecan children 
in question died before birth and how many during birth. Unfor- 
tunately no worth while data on prematurity are available. That 
deliveries are not always easy among the Yucatecan women, the 
author can be certain, for he was called upon for assistance in the 
case of a woman who was bearing her ninth child. Labor lasted 
several hours and for four after his arrival, after which time a large 
Imng baby was born. 

If the 305 families are considered without regard to number of 
children born or the time of duration of the marriage, it is found 
that an average of five children are born to each family. The sex 
ratio of children born (including stillborn) is 127. The sex ratio of 
the li\’ing-born among the Yucatecans is 125. For European coun- 
tries Schultz gives the ax’crage as 105 or 106. The ratio in Japan 
for more than a million births is about the same as that of Europe. 
Excepting Japan, Schultz states, “Concerning countries outside 
of Europe, there is little information.” The figure given above 
(125) is based on 1280 children — too small a number to give very 
definite conclusions. Discussion of the sex ratio of the ii\’ing-born 
will again be taken up when the statistics for the State of Yucatan 
are considered. 

The stillbirth percentage of total births for the 305 families is 
11.7, and for every 100 hving births, 13.2 stillbirths occur. The 
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Negroes of Florida in 1925 had almost as high a rate as that quoted 
for A'ucatecans, a percentage of 12.1. The comparable figure in the 
L'nited States registration area for 1918 was 3.6. Of this large pro- 
portion of stillbirths in the Yucatecan families, many were boys, 
for the sex ratio is 145. Schultz’ table, from Alorgan, shows Euro- 
pean ratios which vary from 125 to 135. It would appear that 
among the Yucatecan families of both villages and haciendas, the 
stillbirth rate and the stillbirth sex ratio are both higher than com- 
monly seen among peoples of wholly European origin. 

The sex ratio of the living children will ne.xt be discussed. It is 
slightly higher than that for the living-born, and has a value of 129. 
Conversely the ratio for children dead after birth is a little lower. 
In the more detailed discussion of the mortality rate for infants 
and children of the whole state of Yucatan, an opportunity will 
be afforded to compare the sex ratios just stated with ratios based 
upon considerably larger numbers. At this time, however, one may 
compare the ratios of children dead after birth in the five groups of 
families classified on the basis of duration of marriage. The chil- 
dren of these groups are necessarily of various ages, and the age 
means of the groups of children rise, of course, with duration of the 
marriage. The trend of the sex ratios from the families of the “ 1 to 
4’’ group through the others up to the “20-t-’’ group is from 167 
through 97 to 126. This seems to indicate that at some time after 
the 6rst years of life, and before adulthood, the risk of life to boys 
as compared with the risk to girls, becomes for a time relatively 
less than in the earlier and later years of growth. This suggestion 
can be tested in the light of other statistics to be presented. 

THE FAMILY: AIODIFYIXG FACTORS OF ITS 
SIZE AND COXSTITUTIOX 

The population among whom the bulk of the family statistics 
were collected live within or near to the town of Dzitas, near the 
ruins of Chichen Itza. Dzitas is the reporting center for vital sta- 
tistics of a subdepartment of the same name, which is a part of the 
larger department of the state of Yucatan called Espita. Since the 
population of the subdepartment of Dzitas is not large, \utal sta- 
tistics based upon a single year are almost worthless. Therefore 
there are presented in Table 101 a summary of the mortality 
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statistics for that subdepartment for the twenty years from 1907 
to 1926 inclusive. The choice of those years has the advantage of 
being the period in which many of the children of the 305 families 
were born and were growing to maturity or died. 

The stillbirth rate per hundred live births is somewhat less than 
is found in the averages from the questionnaire, but yet e.xceeds 
the general average for the United States. It is in the mortality of 
children during the first year of life that a strikingly high rate ap- 

TABLE 101. DEATHS FROAI ALL CAUSES DURING THE 20 YE.ARS 
1907-1926 IN THE SUB-DEPARTMENT OF DZIT.VS, DEPART- 
AIENT OF ESPITA, ST.\TE OF YUC.VTANi (CENSUS SUB- 
DEPARTAIENT OF DZIT.VS. 1910, 2005; 1921, 2703) 


D Z I T S 


Age 

; Number of j 
1 deaths 

1 Percentage of 

total deaths 


Deaths per ! 
live births 

100 

3 


No. 

?ex j 
Ratio 

M j 

1 1 

F M 4- F 1 

M 

F 

M -i-F 

Stillborn . . 

92 

124 j 

! 6.5 

5.1 i 

5.8 ' 

5.1 

j 4.1 

4.6 

0-1 , . 

357 - 

109 j 

23.6 

21.1 1 

22.4 

18.8 

> 17.1 1 

17.9 

2-5 

290 ! 

83 1 

17.0 

20 1 i 

18.6 

13.5 

! 16.2 ' 

14.9 

6-10. 

96 ! 

134 

7.0 

0.1 * 

6.0 

5.0 

1 4.1 

4.8 

11-20. 

113 1 

59 ! 

5.3 ! 

8.8 1 

7.1 

4.2 

! ui i 

0.7 

21-X 

610 

99 i 

40.5 

39.8 ! 

o' 

1 32.2 

i 32.0 

32.1 

Total Dzitas deaths 
for 20 years 

1 

1 

1594 

98 ’ 


i 


79.4 

] 

1 S0.5 

80.0 


1 From records of Registro Ci\ il, Dzitas, Yucatan, Mexico. 

1 Total live births in subdepartment Dzitas in 'iO years were 1993. 


pears. Twenty-three per cent of all deaths in the twenty-year 
period occurred in the first year of life and only a slightly smaller 
proportion in the second to fifth years of life. From the ages of si.x 
to twenty the mortality is comparatively less, which may be due in 
part to the possession of high resistance against disease in the chil- 
dren and adolescents who successfully passed through the trying 
first five years. The sex ratios of children dead at the various ages 
are most interesting. From the data on the families sorted accord- 
ing to duration of marriage, it was guessed that at some time in the 
middle years of growth of Yucatecan children, the sex ratios for the 
dead after birth were lower than formerly. Table 101 shows the 
girls of the 2 to 5 and the 11 to 20 groups to have been in greater 
danger of death than the boys. 
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Further investigation of the deaths between the ages of eleven 
and twenty shows that of the 113 deaths in twenty years 71 were 
of girls and 42 of boys. Alalaria accounted for a considerable num- 
ber, in the proportion of fourleen males to twenty-four females; 
the female disproportion was greater in the years past seventeen. 
Five males died of diarrhoea in comparison to fifteen females; the 
deaths were fairlj- equally distributed through the age groups. To 
respiratorj' diseases, including terminal pneumonia of measles and 
influenza, eighteen girls succumbed, and only eight boys. Several 
of these girls were over seventeen years of age. SL\ females died 
in childbirth, two at the age of sixteen, two at eighteen and two 
at twenty. These deaths formed a proportion of about eight per 
cent of the total 11 to 20 mortality of females. Other causes were 
responsible for the deaths of fifteen boys and eight girls. There 
seems to be no doubt that adolescent girls have lower resistance 
to prevalent diseases of Yucatan than boys of the same age. 

In Table 102 published vital statistics for the state of Yucatan 
and its departments are presented for comparison with those of 
other countries. One of the first phenomena that attracts attention 
is that of birthrate for each thousand inhabitants. The birthrate 
for Yucatan and its departments is seen to be about twice as high 
as the corresponding figure for the United States Registration area 
in 1917. The rate given is a little higher than those for British 
India, Jamaica, and Japan. The figure for Chile approaches the 
A'ucatecan rate most closely. The sex ratio for living births is not 
much different from that for the United States in 1918, but the 
proportion in the department of Espita, where many of the 305 
families investigated live, is higher than the average for the state. 
The se.x ratio for stillbirths in the state as a whole (120) is lower 
than the United States in 1918 (137), but for four of the depart- 
ments is about the same or higher. The number of stillbirths for 
every hundred live births in the state (4.2) is low in comparison to 
the rate for the 305 famihes previously discussed (11.7), but it is 
interesting to observe that a rate of 7.8 is quoted for the Depart- 
ment of Espita, whore many of the 305 families live. 

For the year 1917, the mortality at all ages for the Department 
of Espita surpassed all others with a rate of 65 per thousand in- 
habitants; for the state as a whole in that year the rate was 41. It 
is true that an accurate census of the state is difficult to obtain, yet 
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the rates for any of the departments are high even in comparison 
with India, Chile, and Jamaica. One circumstance which has a 
bearing on the discussion is that the years from 191U to 1921 were 
a time of revolution in Yucatan and in INIcxico in general. 

It has already been shown that in the subdepartment of Dzitas, 
infant deaths play a large part in the generally high total mortality. 
This fact is borne out by the high proportion { 27.5 per cent) of 
deaths in the first year of life as compared with deaths at all ages 

TABLE 103. ST.VTE OF YECATAX 

First Xine Months of 1918.1 iL.isT Thiief. Months Omitted bec.vcse 
OF Beginning of Influenz.v Epidemic) 

(Of 9449 deaths at all ages from all causes, 60.9 per cent were due to the following 
four groups of diseases) 


Percentage of 9449 deaths due to: 



Age 

Malaria 

TN'hooping 

cougb 

Pneumonia, 

bronchi)' 

pneunntiiia, 

bronchitis, 

induenra 

Diarrhoea 

The lour 
di^ea-e 
; groups 

0-1 


2.1 

4.7 

1.4 

7.7 

15 9 

1-^ 


1.1 

1.9 

1 0 

6.2 

10.2 

2-j 


IT 

2.7 

1 2 

4.6 

9.9 

Total' 

0-.5 

4.G 

9 3 

3.6 

18.5 

i 36.0 


o-X . . 

7.3 

0 9 

6 9 

9.8 

1 24.9 


0-X . 

' 11.9 

10.2 

10 5 

28.3 

60.9 


1 La Higiene, 191S, Vol. I, No. 1. 


in the same period. The comparative figure for the United States 
registration area for 1917 is 16.0 per cent. Calculating the propor- 
tion of deaths in the first j-ear for every 100 live births, the state of 
Yucatan and the subdepartment of Dzitas possess rates of the 
same magnitude as those of India and Jamaica, higher rates than 
either Japan or the United States, and lower ones than that of 
Chile. That the first year is not the only dangerous time for the 
children of Yucatan is demonstrated by the fact that mortality in 
the first five years of life constitutes from 43 to 57 per cent of all 
deaths, while in the United States, less than one-quarter of the 
total annual mortality occurs in this period of childhood. 

Table 103 indicates that, of all deaths in a given period, both 
those of children and adults, 61 per cent were attributable to four 
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groups of diseases; i. e. malaria, respirator^' diseases, whooping 
cough (which should probably be included with the latter group), 
and diarrhoea. Of the 61 per cent, 36 per cent occurred in children 
under the age of five years, and the remaining 25 per cent in chil- 
dren over five and in adults. It is notable that diarrhoea takes a 
greater toll among children under the age of five than does any 
other disease. Furthermore, it has been shown in the Yucatecan 


TABLE tot. DEATHS LXDER ONE YEAR OF .AGE 
PER 1000 LIVE BIRTHS 



Yucatan, 1913 

Reg. 

area Continental S. 

Cause of death 

First mne months ^ 

19^7 

19-j-e 


M+F 

M 

F 

M-^F 

.M 

1 ^ 

M-uF 

All causes 

^09.0 



04.6 




Measles 

6.0 

6.8 

6.2 

0.4 

0.5 

0.4 

0.6 

tVhooping cough 

36.0 

31 5 

40.8 

1.9 

1.9 

! 2.0 

1.4 

Pneumonia, broncho-pneu- 
monia, bronchitis, influenza . 

17.0 

ISO 

10.9 

10.1 

11.1 

.0 

13.7 

Diarrhoea and enteritis 

58.4 

53.8 

63 5 

7.8 

8.6 

6.9 

11.7 

Tuberculosis (all forms) , . . 


... j 


0.6 

0.6 

0.6 

0.9 

Convulsions 

15.7 

: IC.C 

14.7 

0.5 

0.6 

0.4 

0.8 

Congenital malformations 




5.6 

6.1 

5.1 

6.3 

Congenital debility ... 

'25.8 

30.1 

21.2 

4.8 

5.4 

4.1 

0.4 

Premature birth 

Malaria 

16 3 

17.2 

15.2 

16 8 

18.5 

15,0 

18.1 

Other causes 

32 8 



10.1 



16.3 


1 Last three months omitted because of beginning of influenza epidemic. Data from La Higiene, 
1918, Vol. I, No. 1. 


publication La Higiene for 1918 (Vol. I, p. 248) that 65 per cent 
of the deaths at all ages in 1917, due to gastro-intostinal diseases, 
occurred in the four months of July to October inclusive; that 51 
per cent of deaths from a similar cause in persons over the age of 
five happened in this period; and that 73 per cent of similarly 
caused deaths in children under five took place in those months. 

In Table 104, a comparison is made between causes of infant 
deaths in Yucatan and in the registration area of the United States 
in 1927. It is immediately apparent that tuberculosis, congenital 
malformations, and premature births are not given as important 
causes in the Yucatecan statistics. It may be that since cow’s milk 
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is almost unknown as an infant food in AYicatan, the opportunity 
for contraction of bo\ine tuberculosis in infancy is not present. 
As to congenital nialfonnaiions, the author saw very few during 
his stay in the country. Alanj' of the premature births are prob- 
ably included among the stillbirths. The four groups of transmis- 
sible diseases discussed above again appear as important causes of 
death. To the list are here added measles, convulsions, and con- 
genital debility. It is easilj' understood why the latter is an im- 
portant factor in infant mortality, for rigorous selection begins at 
the moment in which a child is born. Those who are not born with 
superior or at least normal physical equipment soon drop out of the 
race. 

It is evident from the foregoing discussion of infant and child 
mortality in Yucatan that if cooperation on the part of the people 
can be obtained by public health workers, the high death rate 
among children under the age of five years will be materially re- 
duced. It is at the same time highly probable that the strong and 
hardy — if not necessarily robust — constitutions of adult Yuca- 
tecans may be attributed to the rigorous selection to which they 
have been subjected from their earliest childhood. 

VARIABILITY 

Boas and Herskovits have emphasized in various writings a very 
important point in connection with physical variability in human 
groups. (See Boas, 1928 and Herskovits, 1926 and 1928.) It is that 
low variability or homogeneity does not necessarily mean racial 
purity. The author wishes to add to the statement the qualifica- 
tion that low variability does not necessarily mean racial purity in 
the sense of purity of previously known races or subraces. Low vari- 
abihty does signify that isolation and inbreeding have occurred, 
and that old races are being perpetuated in relative purity or new 
subraces are being formed. Examples w’hich seem to justify this 
opinion are those of Fischer’s Rehobother Bastaards of South 
Africa and Carter’s Tennessee (Mountaineers. In both cases low 
variability is found; both are inbred populations. But the former 
are the progeny of a racial cross between Dutch and Hottentots, 
while the latter are all descendants of one branch of the \Yhite race. 

HerskoDts believes that the American Negro, because of in- 
breeding due to certain social restrictions against his marriage with 
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Whites, is well into the process of formation of a new somatic type. 
This belief he bases on a study of the relative variability of that 
group in certain measurements. As a test of the homogeneity of 
eight groups of American Xegroes, sorted according to genealogical 
information, Herskovits added the measures of variability for 
thirty traits. Of the eight sums obtained, he found the smallest to 
be not the “unntixed Xegro” group, but the class tvho described 
themselves as having more Xegro than White blood, with Indian 
mixture in addition; also he discovered that “though the unmixed 
Xegro class is next in lowness in the scale of the summated vari- 
abilities, it is almost identical in this respect with another class 
which represents large mixture.’’ 

Table 105 quotes freely from Herskovits (1928) and shows the 
standard deviations in various measurements of certain groups of 
xkmerican Xegroes, of Yucatecans considered as a group, and of 
other populations (all males). Examination of the table indicates 
that the two groups — the mixed American Xegro and the mixed 
Yucatecan — are somewhat similar in magnitude of the variability 
shown in certain measurements and indices. The general thesis 
that isolation (either geographical or social) and inbreeding tend 
to create populations of low variabilitj' is borne out by the low 
figures in cephalic index for Fischer’s Bastaards, for the Tennessee 
^Mountaineers, and for East European Jews. It is therefore ap- 
parent that before deciding as to whether the low variability of a 
given group means the refinement of an old racial type or the ex- 
istence of a new one, hitherto unknown, one must investigate its 
history, its customs, its physical environment, and especially its re- 
lations with other peoples. Also, in evaluating variability of a meas- 
urement or index, one must take into account particular factors 
which affect certain body dimensions and indices and which have 
no effect on others. Breadth dimensions do not necessarily behave 
like those of length, and one can be sure that differences in avail- 
able food may affect an adaptive character such as weight and 
make no change at all in eye color. 

Too few characters are compared in Table 105 to justify a de- 
cision on the relative variabilities of the racially mixed .\merican 
Xegroes and A'ucatecans, but the table does show that certain 
genealogically sorted and local subgroups of the American Xegroes 
have in sitting height, cephalic index, and nose breadth, lower 
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TABLE 105. STANDARD DEVIATIONS IN VARIOUS 
HUMAN GROUPS 

{Based upon Tables from Herskorits' “The American Xcgro,” I'JlS) 
M.\les 


Stature StanJurd Delation 

Total Yucatecans 5.4fi cm. 

American Negroes, Davenport and Love .09 

American Negroes, Herskovits . . 6.4 

Sitting Height 

Total Yucatecans 3.44 cm. 

American Negroes, Davenport and Love ... 3.5 

•American Negroes, Herskovits 3.5 

Of unmixed Negro blood 3.1 

Of more Negro than White blood, 3,3 

Of same amount Negro and White blood ... 3.3 

Of more IMiite than Negro blood 3.2 

Kajiji (West .Africal . 3.94 

Ekoi (West .Africa) . . . . 3.07 

Kagoro (West .Africa) ... . . 3.00 

Whites, Davenport and Love 3.51 

Bi-iliac Diameter 

Total Yucatecans 1.44 cm. 

.American Negroes, Davenport and Love 2.35 

American Negroes, Herskovits 1.S3 

Cephalic Inde.x 

Total Yucatecans .... 3.22 per cent 

.American Negroes, Herskovits , . 3.45 

.American Negroes (New York City), Herskovits . . . 1.85 

Ekoi (West .Africa) ... 3.27 

Kajiji (AVest .Africa ) .... 3.07 

AYi (West .Africa ' . ... . . o gg 

Ba.staard.s, Fischer .... . 1.-26 

White skulls, Todil . . 4.74 

Old Americans, Hrdlicka . . . 3 . 01 

Blue Ridge Mountaineers, Carter .1.85 

Delaware Indians 3.50 

Chippewa Indians ... I .77 

Central Italians 2.39 

Bohemians 2.37 

East European Jews 2.29 
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TABLE 105. {Continued) 


Face Heitjlit 

Standard Deviation 

Total Yucatecans 

G.‘22 mm. 

American Negroes, Herskovit-- 

. C.31 

Kagoro (West .Africa! . . 

7.53 

Ekoi (West Africa . . .... 

. 6.82 

Vai AVest Africa) . . 

. 5.8-1 

Old Americans, Hrdlicka 

. 6.72 

English Criminals, Goring 

. 7.70 

Xose Breadth 

Total Yucatecans 

3.05 mm. 

.A.merican Negroes, Herskovits 

Of unmixed Negro blood .... 

. 2.8 

Of more Negro than White blood 

. 3.4 

Of same amount Negro and WTiite blood . . . 

. 3.0 

Of more IMiite than Negro blood . 

... 3.9 

Ear Length 

Total Yucatecans 

3.94 mm. 

.American Negroes, Herskovits 

. . 4.32 

Ekoi (West .Africa! 

. . 3.96 

Marquesan Islanders 

. . . 5.72 

Old .Americans, Hrdlifka 

. . . 5.72 

English Criminals, Goring 

... 4.88 


standard deidations than do the Yucatecans considered as a unit 
group. In the cases of the American X’egroes and the Yucatecans, 
as among all populations, tendency toward formation of a type or 
types is present. How successful these tendencies are depends upon 
how much inbreeding, due to social or geographical isolation, is 
permitted. Among both the compared groups there are certain 
localities in which such type formations are going forward rapidly, 
and others in which the attempts are being constantly frustrated. 
The designation of a group of individuals as a racial type, according 
to the definition of race used in this paper, depends not at all upon 
their common possession of adaptive characters, but rather upon 
their holding in common certain non-adaptive traits. That the 
Yucatecans cannot yet be said to constitute a racial type is apparent 
from the fact that truly racial subgroups can with ease be selected 
from the group as a whole. Certain Negroid characters mark al- 
most every descendant of a White-Negro cross; blending certainly 
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occurs, but the Xcgroid character of certain traits generally per- 
sists in some degree. This phenomenon is not so common in lA'hite- 
Indian crosses; the Indian traits differ less from certain ^^'hite ones 
than do X'egroid characters. In comparison of White-X'egro and 
White-Indian crosses, attention should also be called to the fact 
that while comparatively few new White-X'egro crosses now occur in 
the United States, there are in Yucatan large reservoirs of both 
fairly pure Indians, and Whites and near-Whites, who may possibly 
add to the mi.xed population already present. Herskovits has good 
evidence that the American Xegro is in the process of forming a 
new racial type. Eventually the A'ucatecans may obtain greater 
homogeneity in non-adaptive traits than they now possess as a 
group. But before discussion of the variability of the Yucatecans 
as a group can be concluded, comparisons should be made with the 
measures of variability of Spanish groups representative of those 
with whom the Alaya Indians mixed and with those of other groups 
who are also the progeny of White-Indian crosses. 

An explanation of the symbolism used is necessary before 
Table 106 can be properly read. The coefficient of variation of a 
measurement or index represents the percentage relation existing 
between the standard deviation of a series and its mean. Since it 
is a proportion, and not an absolute number of millimeters or index 
units as is the standard deviation, it is capable of being directly 
compared with any other coefficient of variation. The coefficient 
of variation of a given measurement with its probable error is gen- 
erally stated in the form; 3. 00 =*=.10. This expression means that 
the chances are even that the constant’s value lies somewhere be- 
tween 2.90 and 3.10. It has been assumed in Table 106 that two 
coefficients may be of the same general magnitude when the value 
of one of them lies within the range of plus or minus three times the 
probable error of the other. For example, a coefficient of 3.20 lies 
within the range of 3.00 =^=.30 or from 2.70 to 3.30. In Table 106 
coefficients of variation of various groups have been compared with 
those of the Total Aucatecans or ATicatecans considered as a group. 
Such a similar value for the coefficient as just given is designated in 
the table by the letter s, meaning similar. If a given coefficient has 
a value lower or less than that of the minimum of the range, it is 
shown in the table by a letter n, signifying less variability than is 
found in the Total Yucatecans. If, on the other hand, a given value 
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TABLE 100. COMPARISON OF COEFFICIENTS OF VARIATION OF 
CERTAIN GROUPS AND SUBGROUPS WITH THOSE OF THE 
UNIT GROUP OF TOTAL YUCATECANS 




Legend 





L= Coefficients of variation lower than tho: 

56 

of Total Yucatecans; variabilitv is 

less. 







s = Coefficients of variation 

simi 

\lar to tho.se of Total Yucatecans; variability is 

similar. 







G= Coefficients of variation greater than those of Total Yucatecans; variability is 

greater. 







P.iHT 

I. 

Dimensions of Body Length 





M.\les 








Andalu- 

Mexi- Sioux 

Sioux 

Groups . 

A 

B C 

D 

E sun Moors 

cans Pure Half-Blood 

Stature . 

L 

L S 

G 

G L 

G L 

G 

Acromial height . . 

L 

L S 

G 

G L 

L 

G 

Sternal height . 

L 

L S 

G 

G 



Sitting height . 

S 

L S 

S 

S L 

S L 

G 

Tibiale-Spherion 

S 

s s 

G 

S 



Acromion-Radiale 

S 

s s 

S 

S 



Radiale-Dactvlion . 

s 

S 3 

S 

L 



Span . , 

s 

S S 

L 

L S 

S 

S 



F EM.CLES 








Mexi- 

Smith Sioux 

Sioux 

Groups , . . . 

A 

B C 

D 

E cans s 

tudents Pure Half-Blood 

Stature 

s 

L S 

L 

S G 

S L 

S 

Acromial height . 

s 

S S 

S 

S 

S L 

S 

Sternal height 

L 

L S 

S 

s 



Sitting height . 
Tibiale-Spherion , 

G 

L S 

L 

S G 

L S 

G 

Acromion-Radiale 

h 

S S 

L 

G 

L 


Radiale-Dactylion . 

S 

S S 

G 

S 



Span , . 

L 

S S 



G S 

G 

Part 11. Dimensions of Length of Head and Face 




M.vles 








And.il 

u- 

Sioux 





Spanish >ian 

Me.xi- Sioux 

Hiilf- 


A 

BCD 

E 

(Barras) Moors cans Pure 

Blood 

Head length . . 

s 

L S S 

G 

G S 

S S 

G 

Face height 

L 

S S G 

S 

G L 

L S 

S 

Upper face height . . 

S 

s s s 

s 

G L 

L G 

s 

Xose height ... 

S 

G G 3 

L 

G S 

S S 

s 

Ear length . 

L 

s s s 

G 

S 





Fem.vles 








Mesi- 

Smith Sioux 

Si'Hix 

Groups . . 

A 

B C 

D 

E Can*. ; 

itudeiits Pure Halt-Bluod 

Head length . . 

s 

L G 

L 

G G 

L L 

L 

Face height . 

L 

I. G 

S 

L G 

S 5 

L 

Upper face height . 

S 

L G 

L 

S G 



Xose height . . 

s 

L G 

S 

L L 

S L 

L 

Ear length 

s 

S S 

G 

L 

L 
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TABLE 100. (Continued) 


Part III. Expressions of Breadth and Bulk of the Body 





M.\les 














u. 

s. Army 







Andulu- 

Sioux 

Sioux 

W bates. 

Groups . .... 

. A 

B 

C 

D 

E 

sun Moors 

Pure 

Hull'-Blood 

I9iy 

Biacromial diameter . 

S 

s 

S 

S 

s 

G 

G 

S 


Bi-iliac diameter 

L 

G 

s 

S 

L 

G 




Chest breadth ... 

S 

S 

s 

L 

L 

G 




Cheat depth 

s 

G 

s 

S 

S 





Chest girth 

s 

S 

s 

G 

G 





Weight 

L 

s 

L 

G 

G 




s 



Fem.vles 














Sioux 








r'mith 

Sioux 

Half- 

Mexi- 

Groups 

. A 

B 

c 

D 

E 

students 

Pure 

Blood 

cans 

Biacromial diameter 

L 

s 

L 

s 

G 

L 

G 

G 


Bi-iliac diameter . . . . 

. . . S 

s 

S 



L 




Chest breadth . . . 

L 

L 

S 

s 


L 




Chest depth 

S 

S 

L 

G 


L 




Chest girth ... 

L 

L 

G 

G 

G 




L 

Weight ... 

L 

L 

G 

G 

G 

G 





Part IV. Dimensions of Breadth and Depth of the Dead and Breadth of the Face 


Males 









Andal'i- 



Sioux 

Groups 






Spanish sian 

Mexi- Sioux 

Half- 

A 

B 

C 

D 

E 

(Barras) Moors 

cans Pure 

Blood 

Head breadth 

s 

s 

s 

G 

s 


L S 


G S 

S 

Head height 

s 

L 

s 

s 

G 


G G 


G 


Bizygomatic diameter .... 

L 

S 

G 

G 

G 


G L 


G G 

G 

Bigonial diameter . . 

L 

s 

s 

S 

G 


G G 


G 


Minimum frontal diameter . 

S 

s 

s 

G 

L 


G G 


S 


Nose breadth 

s 

s 

s 

S 

S 


G L 


G S 

S 

Ear breadth 

s 

s 

s 

G 

G 


G 






Females 






Groups 







Mexi- Smith Sioux Sioux 

A 

B 


c 

D 

E 

cans students Pure Half-Blood 

Head breadth 

s 

L 


G 

S 

s 

G 

L 

S 

L 

Head height . 

s 

L 


S 

G 

s 

G 

s 



Bizygomatic diameter 

L 

L 


G 

G 

s 

G 

L 

s 

L 

Bigonial diameter . . 

G 

S 


S 

L 

L 

S 

L 



Minimum frontal diameter . 

S 

S 


S 

S 

S 

G 




Nose breadth 

L 

s 


G 

s 

L 

L 

L 

L 

L 

Ear breadth 

S 

L 


S 

G 

L 


L 




Part V. Length-length Indices 


Groups 

A 

Males 

BCD 

E 

Andalu- 
sian Moors 

Me-xi- 

cans 

Relative shoulder height . 

L 

s s 

G 

s 

G 


Relative sitting height . , 

S 

s s 

G 

s 

L 

G 

Relative span 

s 

s s 





Intermembral . . . 

. G 

S L 

s 

G 




Sioux Sioux 
Pure Half-Blood 

G G 

G S 
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TABLE 106. (Continued'] 

Females 

Mexi- Smith Sioux Sioux 

Groups ... A B C D E cans students Pure Half-Blood 

Relative shoulder height s s s g s 

Relative sitting height lsolg g g g g 

Relative span . l s s . L s l 

Intermemhral s s s L s 


Part VI. Length-breadth Indices 





M 

ales 













Andalu- 



Sioux 







Spanish 

sian 

Mexi- 

Sioux 

Half- 

Groups . 

A 

B 

C 

D 

E 

iBarras' 

Moors 

cans 

Pure 

Blood 

Relative shoulder breadth . 

L 

s 

s 

s 

G 


G 


G 

S 

Cephalic 

S 

s 

s 

L 

G 

G 

L 

G 

G 

L 

Facial 

L 

s 

s 

G 

G 

G 

L 

L 

G 

G 

Upper facial . 

L 

s 

s 

G 

G 

G 

S 

L 



Xasal . , . 

S 

s 

s 

G 

G 

G 

G 

G 

S 

S 

.\uricular 

s 

s 

s 

L 

L 
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L 

G 
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L 

L 

G 
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TABLE 106. {Continued} 


Groups 

P.XRT Mil. Other 

M.vlcs 

. A B 

Indiees 

C 

D 

E 

Sp.ini-.h 
i Burrus) 

An<iulu^ia,n 

Miiurs 

Thoracic 

s 

s 

s 

L 

L 



Relative chest girth 

s 

L 

s 

G 

G 



Index of build 

s 

S 

s 

G 

G 



Length-height 

s 

L 

s 

S 

G 

G 

S 

Breadth-height 

s 

L 

s 

L 

G 

G 

G 
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c 


D 

E 
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s 

S 

s 





Relative chest girth 

. L 

L 
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s 

G 


Index of build 

L 

L 

G 


G 

L 


Length-height 

S 

L 

G 


S 

S 

S 

Breadth-height 

S 

S 

S 


S 

s 

S 


is greater than the maximum of the range, the sjunbol g is used, 
showing that the variability of the given group for the measurement 
or index in question is greater than that of the Total Yucatecans. 

Part I of Table 106 shows that the Andalusian Moors of Coon 
have three out of four length dimensions of the body which are less 
variable than those of the Total Yucatecans. These people are of 
Spanish descent and live in ilorocco. Because of the latter fact, 
they probably intermarry and live together in the same restricted 
physical environment; which facts would account for their low- 
variability in certain greater body lengths. [Mexican males as 
well as females, resident in Yucatan, tend to vary more than the 
Yucatecans. The pure Sioux appear to be more homogeneous in 
certain length mea.surcments than the Indian-White mixture of 
Southern [Mexico, while the mixed Sioux tend to be more variable, 
and never less. 

In lengths of the head and face, the inbred Andalusian Moors 
are again seen to be relativcl 3 ' homogeneous, while Barras’ Spanish 
sample (probablj- not an inbred gioup) is on the other hand com- 
paratively heterogeneous. The male [Mexicans are less and the 
female [Mexicans more variable than Yucatecans of the respective 
sexes. The pure and mixed Siouan groups of the male sex are alike 
in exhibiting in three-fourths of the cases coefficients suiiilar to 
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those possessed by male Yucatecans, while those of the two Siouan 
female groups are less. 

The Andalusian iMoors, who previously have shown low vari- 
ability, in dimensions of body breadth show high coefficients. In 
biacromial diameter high values are found in the male and female 
pure Sioux and in the female half-breeds. 

Barras’ Spanish are almost uniforndy high in variability of 
breadth of head and face, and the variability of the floors in this 
respect can only be described as extreme. The [Mexicans, both 
males and females, resemble the Spanish in their frequently high 
coefficients of variation. It should be remarked, however, that the 
coefficients for nose breadth of the IMoors and of the female Alexi- 
cans, and those for head breadth of the Spanish males, are defi- 
nitely lower than the ones found in the Maya-Spanish progeny. 
The pure and mixed Sioux males have variabilities in head breadth 
and nose breadth of the same magnitude as the Yucatecans, as do 
the pure Sioux women, while the half-breed females possess lower 
coefficients. 

Relative sitting height is the best representative of the length- 
length indices shown. Except in the case of the Andalusian [Moors, 
the Yucatecans have lower variability than any of the other groups 
of either sex. In relative span, three out of four Siouan coefficients 
are not excessive. 

A resume of the foregoing discussion is that, in body lengths, the 
Andalusian [Moors, an inbred Spanish group, and the pure Sioux, 
representative of unmixed Indians, are less variable than the AMca- 
tecans. In lengths of the head and face the Moors and the pure 
Sioux tend to exhibit less variability. The Mexicans, who repre- 
sent various mixtures of Spanish-White and Indian vary more than 
their southern neighbors in this respect, while the Half-Blood Sioux 
vary considerably more in the body lengths, if less in the smaller 
lengths of head and face. The [Moors and the pure Sioux, who were 
homogeneous in lengths, show much more variability in body 
breadths. Breadths of head and face are better stabilized among 
the AMcatecans than are lengths of the same parts, but even so, 
Spanish head breadth, the [Moors’ face breadth and nose breadth, 
the pure Siouan females’ nose breadth, and the Half-Blood Siouan 
females’ head, face, and nose breadths all represent a lower order 
of variability. 
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In view of the conclusions of the rt'sunu', it is not surprising that 
relative shoulder breadth should be more variable in four out of 
five of these groups than in Yucatecans. In cephalic and facial in- 
dices the Yloors, having slightly variable component dimensions, 
have also small indicial variabilities. The Sioux males fail to e.x- 
hibit the expected low coefficients, but the females do. In general, 
it may be said that length-breadth proportions, especially of the 
head and face, have greater or smaller coefficients of variation in 
the groups cited, not because of the direct action of certain heredi- 
tary or environmental factors, but because of the action of those 
factors on the component dimensions themselves. If both length 
and breadth of head are stabilized as in the case of the Andalusian 
Aloors, prediction of the variability of cephalic index may be made 
with some certainty. Evidently, neither the pure Sioux nor the 
Yucatecans have sufficiently stabilized head length or breadth or 
both to be assured of low variability of the resulting index. 

If the Yucatecans are not too stable in their length-breadth pro- 
portions, they do not vacillate to any great extent in the breadth- 
breadth indices. The coefficients are less among the Yucatecans in 
all breadth-breadth indices except for one case in the male groups. 
The Ylexican and Sioux Half-Blood women have between them 
three lower coefficients than the Yucatecans while the Yucatecan 
females possess three higher ones than the others. 

One may assume from the discussion that while the Yucatecans 
as a group are not excessively variable in their physical character- 
istics, they are less homogeneous in dimensions of length than in 
those of breadth. Consequently, measures of variation in the 
breadth-breadth indices are less variable than those calculated be- 
tween breadths and lengths. 

The AYcatecans as a single group have been compared with vari- 
ous others. They were sorted, as shown in the earlier part of this 
study, into subgroups which were to represent various grades of 
mi.xture between Spanish Whites and Alaya Indians. In compari- 
son with the A ucatecan group as a whole, are these subgroups more 
or less variable? A continued examination of Table 106 will answer 
this querjx 

In length dimensions of the body. Groups A and B of both sexes 
are more homogeneous than the group as a whole. Groups D and E 
of the males are less so, but the female Group D possesses as many 
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low coefficients as do the female Groups A and B. The smaller 
length dimensions of the head and face are least variable in the 
Group A males and in the Group B females. The female groups 
D and E have more low coefficients than has Group A, while the 
male Groups D and E have on the whole slightly higher variability 
than the others. 

Body breadths vary most among the males in Groups B and C, 
but among the females most in Groups D and E. The latter obser- 
vation may not be entirely justified, for data are lacking for bi-iliac 
diameter in both groups and for chest breadth in Group E. Chest 
girth and body weight vary more in Groups D and E of both sexes 
than in any of the others. 

Variability in breadths of the head and face appear to increase 
with the Whiteness of the subgroups in the males. Among the 
females, Groups C and D exhibit higher coefficients than do 
Groups A and B but Group E possesses as many low values as do 
the two Indian subgroups. In bizygomatic diameter, it may be re- 
marked, Groups A and B of both sexes are less variable than the 
others. In head height, E varies most among the male and D among 
female subgroups, while Group B of both sexes varies least of all. 

The Whiter subgroups are slightly less homogeneous in length- 
length indices than the others among the males, but the female 
groups A and D vary less than the others of their sex. Length-breadth 
indices are without doubt less variable among the more Indian 
groups of the male sex than among the Whiter. Taking all length- 
breadth indices into account, the more Indian subgroups of both 
sexes are more homogeneous than the others. It should be noted, 
however, that the coefficient for cephalic index of the male Group D 
is lower than that of any other, and that the female Group D’s 
values for facial and upper facial indices, and Group E’s for cephalic 
and auricular indices, are lower than those for the group as a whole. 

The coefficients of variation in breadth-breadth indices are most 
interesting. Among the male subgroups. Groups D and E vary less 
than any of the others, while among the females, Groups A and E 
share honors for the greatest number of high coefficients. In 
cephalo-facial and zygo-frontal indices, however, the two female 
Indian groups are homogeneous, while in fronto-gonial and zygo- 
gonial indices, the female Groups D and E are less variable than 
the others. 
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In relative chest girth and index of build, as well as in weight, the 
male Groups D and E are most variable. The same is true for the 
females, except that in index of build the women of Group E are as 
homogeneous as are those of Groups A and B. In length-height 
and breadth-height indices of the head, the only notable feature is 
that the Group E males vary more than other male subgroups. 

In the foregoing discussion much has been said about Groups A, 
B, D, and E, but little about Group C. When the Yucatecan group 
as a whole was sorted into subgroups. Groups A and B were first 
selected, then Groups D and E. The residual subgroup — Group C 
— remained. Throughout Table 106 Group C is noted to possess 
variability of the same order as, or higher than, the variability of the 
unselected group of Total Yucatecans. If Group C represents those 
individuals who tend toward neither the White nor the Indian 
types, and who partake in some degree of the characteristics of 
both, it seems reasonable to assume that the existence of this sub- 
group signifies that a Yucatecan type, different from its parental 
races, is in the process of creation. Unlike Herskovits’ American 
Negroes, Group C has not yet been permitted to attain any great 
degree of homogeneity, because new crosses are continually being 
made between fairly pure Indians and fairly White Yucatecans. 
Especially is this true in the villages, as opposed to the haciendas 
of the country, as was shown in the discussion of marriage. Among 
all peoples, certain environmental and hereditary factors are al- 
ways at work which tend to place the stamp of uniformity upon all 
members of the group. This is true in Yucatan as elsewhere. But 
in that country, up to the present time, the centrifugal almost 
balance the centripedal forces, and the nascent state of equihbrium 
is upset again and again. 

One of the very interesting features of this tendency toward for- 
mation of a new A^ucatecan type is the difference between the sexes. 
Of the male Total A'ucatecans, Group C forms about forty per cent; 
of the female group as a whole, Group C constitutes only about 
thirty per cent. The females, it appears, tend to be segregated into 
the Whiter or more Indian types to a greater exient than do the 
males, who blend more in their non-adaptive characteristics. 

If one type can not be formed from a population, then two or 
more types must be existent. The most Indian subgroups of the 
Yucatecan population have been defined as Groups A and B; the 
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Whitest — Groups D and E. In males, low variability in body 
lengths is confined to Groups A and B, but in females, Groups A, B, 
and D are so characterized. In cephalic and facial lengths, a similar 
phenomenon is observed, for the greatest homogeneity seen among 
male subgroups is that of Group A, and Groups D and E are rela- 
tively variable, while the female types B, D, and E share several low 
coefficients. The body breadths of the men exhibit, like the females 
of the two former cases, low variability at either end of the Indian- 
White scale, and the females run true to form in cephalic and facial 
breadths in the possession of low coefficients by Groups A and B, 
as well as by Group E. In these smaller breadths, however, the 
males are relatively homogeneous only in the subgroups A and B, 
and quite variable in Groups D and E. 

If a table were made, based upon the statements of the preceding 
paragraph, it would show that while both the Whiter and the more 
Indian subgroups of the females tend toward a lower grade of vari- 
ability than the Yucatecan group as a whole, only the Indian male 
types accurately can be so described. It should be noted, however, 
that the heterogeneity of the Whiter males is more marked in 
breadths of the head and face than in the lengths. This difference 
in relative variabilities between lengths and breadths of the male 
Groups D and E as well as the generally higher variabilities of 
these two subgroups results in the heterogeneity found in their 
length-breadth indices. The Whiter females, being more homo- 
geneous than the males in length and breadth of the face and 
head, are also more homogeneous than the males in indices calcu- 
lated from these dimensions. But if the Whiter males are variable 
in certain other respects, it must be admitted that in breadth- 
breadth indices they vary but httle. In the case of the male Group 
E it is a peculiar fact, but true, that although in absolute breadths 
the members differ greatly one from the other, the proportions be- 
tween those breadths in individuals are strikingly unifonn. The 
opposite condition prevails in Group B, but in Group A the vari- 
ability is neither particularly high nor particularly low. In the 
females, the extreme groups which were only mildly variable in 
absolute breadths exhibit in the relations of breadths to breadths a 
tendency toward greater variation than is seen in the hiter males. 

Out of the foregoing involved discussion of relative variability in 
Yucatecan types emerges one point of considerable interest to 
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students of race mixture. It is that the females of the Yucatecan 
progeny, when sorted into subtypes, by means of non-adaptive 
traits, appear to be less variable within those groups than are the 
males of corresponding groups. The one exception to this general- 
ization lies in the proportional relation existing between breadths 
of the head or face. In expressions of size, the males are as a rule 
the more variable. Also, in the A^ucatecan group as a whole, rela- 
tively fewer women than men are found who can not be classified 
as being more Indian than White or more White than Indian. 
These pronouncements bring to mind the famous controversy 
once carried on by Karl Pearson and Havelock Ellis concerning 
the relative variability of men and women. The data presented 
here agree with Ellis’s conclusion that males are the more variable 
of the two sexes. The fact is aU the more interesting because it 
relates to conditions in a mi.xture between two quite different races 
of mankind. 

One last comment deserves consideration. It is that selective 
mating of like with like on the haciendas of A'ucatan, plus the lower 
variability of the female sex, tends to create a very homogeneous 
set of mothers in each of the various types and so works toward 
perpetuation of those types. The probability is that the haciendas 
of A^ucatan have always performed that very function. But if se- 
lective mating disappears on haciendas, or the purer Indians leave 
the haciendas for the villages, the random matings which are prac- 
ticed there will soon remove the greatest obstacle to formation of a 
homogeneous A'ucatecan type and the Alaya Indian of A'ucatan 
will become as extinct as the Tasmanian. 

CONCLUSION 

The data presented in this study have been considered mainly 
from the viewpoint of the student of race. The term “race” is 
sometimes loosely interpreted as referring to national, habitat, 
linguistic, or religious groups of mankind, so that it has been neces- 
sary to state the definition of the term as it is here used. The defi- 
nition adopted is that of Hoot on (1926). He gives the following 
interpretation; “A race is a great division of mankind, the mem- 
bers of which, though individually varying, are characterized as a 
group by a certain combination of morphological and metrical 
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features, principally non-adaptive, which have been derived from 
their common descent.” 

Races, both primary and secondary, have arisen because of in- 
breeding in isolated human groups. The isolation is sometimes 
geographical, sometimes social. Improved facihties for travel and 
changed ideas regarding social status have modified the tendencies 
toward isolation of certain human groups again and again through- 
out history. The last few hundred years have seen more and more 
examples of mixture between widely differing racial groups. 

Draper (1924) spoke for many students of similar belief when he 
wrote: 

It may well be that the conception of race as we have so far held it is no 
longer tenable on account of the almost universal admixture which modem 
means of transportation have brought about. The incresaing facihties for 
migratory movements during the last hundred years have forever shattered 
the biologic isolation of the sub-species of man. 

If the social barriers against intermarriage of quite racially different 
individuals were completely broken down, and if random mating 
were the rule, the biological entities known as races or subraces 
might well fear for their continued existence as such. However, the 
most common occurrence is the participation in a racial mixture of 
only parts of the whole groups involved, so that through dispropor- 
tion in munbers of one racial group over the other, or through 
prejudice against intermixture, reservoirs of the pure races remain 
outside the mixture. Such reservoirs work toward the continuance 
of existence of the pure or nearly pure races, and against the for- 
mation of a new secondary race. Inbreeding in isolation is neces- 
sary for the formation of such a new composite subrace. Since the 
reservoirs of pure stocks and frequent lack of random mating work 
against the formation of a homogeneous new racial t 3 'pe of com- 
posite character, it follows that not one new tj-’pe but several are 
created. This is due to the fact that the racial characteristics of 
one or the other mixing groups are not inherited on the ‘‘all or 
none” principle but independently, with ‘“linkage” existing be- 
tween certain of them. 

In the case of Yucatecan race mixture, Spanish-White and Maya- 
Indian reservoirs of a fair degree of puritj^ exist; random mating is 
not a universal phenomenon. Cursory observation of the rural 
Yucatecan population shows that the mixed progeny are not homo- 
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geneous in racial type, but that they vary greatly in possession of 
White and Indian non-adaptive traits. Using non-adaptive White 
and Indian traits as criteria, advantage was taken of this state of 
aftairs by sorting the racially mixed progeny into groups which 
approximate in greater and less degree to each of the parent groups 
of the mixture. Each individual of the cross is said to possess a 
definite racial status. An individual is a member of a pure racial 
group because he possesses certain non-adaptive traits derived 
from common descent of the group’s members. Why is not a prod- 
duct of race mixture classifiable through use of a sorting method 
such as that suggested above? If it can be proven that subgroups 
of such progeny of race mixture differ significantly (in the statisti- 
cal sense) from the group of mi.xed progeny as a whole in several 
important respects, the assumption that the subgroups are racial 
in character will be justified, and the hopelessness of such a view as 
Draper’s is unwarranted. 

Table 107 epitomizes the statistical significance or insignificance 
of differences which exist between the means of the male and fe- 
male Total Yucatecans and the various male and female subgroups. 
The reader should be reminded that significance of mean differ- 
ences depends to great e.xtent upon smallness of standard de\’ia- 
tions of the subgroups, and hence upon their relative homogeneity. 

In body lengths, both males and females show' many means that 
differ significantly from those of the group as a whole. It appears 
that trunk lengths tend to differ significantly more frequently than 
extremity lengths. The smaller lengths of the head and face ex- 
hibit the same trends seen in the greater lengths. Head length fol- 
lows the lead of the body lengths closely, but the heights of the face 
differ significantly from those of the Total Yucatecans less fre- 
quently. It will be recalled that the subgroups differ greatly among 
themselves in respect to prognathism. If the facial contour lines 
are thus different from one another in the various subgroups, pro- 
jective distances between face height or its parts are really not 
comparable. 

Body breadth and depth diameters of the males, like body 
lengths, differ significantly from the total groups in Groups A, C, 
and E. Expression of significance of differences is hindered here, as 
in the females, by small numbers in the Groups D and E. Body 
weight averages differ significantly in the extreme groups A and E. 
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TABLE 107. COMPARISON OF MEANS OF CERTAIN GROUPS 
AND SUBGROUPS WITH THOSE OP THE UNIT GROUP 
OF TOTAL YUCATECANS 


Legend 

G = Means significantly greater than those of the Total Y’ueatecans. 
g = Means probably significantly greater than those of the Total Y’ucatecans. 
s = Means insignificantly dififerent from those of the Total Yucatecans; similar. 
1 = Means probably significantly less than those of the Total Y'ucatecans. 

L = i'>reans significantly less than those of the Total Y’ucatecans. 
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Part II. Dimensions of Length of LLcad and Face 
Males 
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TABLE 107. {Continued} 



Females 

A B 
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D 
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P.4HT III. 
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P.ART IV. Dimensions of Breadth and Depth 
Breadth of the Face 
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g G 
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TABLE 107. (Contimif'd) 


Females 


Groups A 

Head breadth . s 

Head height . . . s 

Bizygomatic diameter . g 

Bigonial diameter . . s 

M inimum frontal . . .1 

Xose breadth . . G 

Ear breadth .1 


Smith Cnllege 

B C D E Mexicans students 
S 1 S g L L 

g S S S S G 

S S L 1 L L 

S g S 3 S g 

S 3 S g S 

G 3 L L L L 

S S 3 , G 


Part V. Length-Length Indices 
Males 

Groups A B C D 

Relative shoulder height . . . s s g L 

Relative sitting height . . s g s S 

Relative span ... s s s 

Intermembral ... . . g s 1 o 


Andalusian 

E Moors Mexicans 
S L 

s s s 

3 


Females 

Smith College 

Groups A B C D E Mexicans students 

Relative shoulder height . . . s s s s s 

Relative sitting height . . . 1 s s s s s s 

Relative span . s g s , l 

Intermembral .... . s G s l 1 


Part VI. Length-Breadth Indices 


Groups 

Relative shoulder breadth 

Cephalic 

Facial 

Upper facial 

Nasal 

Vuricular 


Males 

A B C D 

s s s s 

G S S L 

1 S S S 

s s s s 

G g S L 


Andalu- 

Spanish sian Meii- 
E (Barras) Moors cans 

S . L . 

L L L L 

g G G G 

S g S g 

L L S S 


S S S S 8 G 


Females 


Groups .... A 

Relative shoulder breadth . . g 

Cephalic G 

Facial .... . . s 

Upper facial ... ... .3 

Nasal • • g 

Auricular ... .3 


Smith College 

B C D E Mexicans students 
S S L I 

SELL L L 

S S S S G G 

S S S S g 

g S L 1 S S 

g S S S . G 
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TABLE 107. {Coniinved) 


P-\ET VII. Breadth-Breadth Indices 


Groups 


Males 

.... A B 

c 

D 

An 'alu- 

Spanish Mexi- 

E (Barras) Moc"^ cans 

Hip-shoulder 


. . 1 

s 

s 

s 

g 

. . 

Cephalo-facial 


. s 

s 

cr 

n 

L 

L 

L S 

Fronto-parietal 


s 

s 

<r 

o 

1 

1 

G G 

Zygo-frontal . 


1 

s 

S 

s 

g 

G G G 

Fronto-gonial 


s 

s 

s 

s 

S 


Zvgo-gonial 


. . s 

s 

s 

s 

G 

G . G 

Groups 


FeM.\LE3 

B 

c 

D 

E 

Smith College 
Mexicans students 

Hip-shoulder 


.... s 

s 

s 



1 

Cephalo-facial 


s 

s 

G 

L 

L 

S 

Fronto-parietal 


. . L 

s 

S 

S 

S 

G 

Zygo-frontal 


L 

s 

s 

G 

G 

G 

Fronto-gonial 


.... S 

s 

g 

L 

1 


Zygo-gonial 


. . 1 

s 

s 

g 

S 

G 



P.VET VIII. 

Other Indices 






Males 

A B 

c 

D 


E 

Spacish Andalusian 
iBarras) Moors 

Thoracic .... 

S 

s 

s 

s 


s 

Relative chest girth. 

S 

s 

s 

s 


1 


Index of build ... 

. s 

s 

s 

s 


G 


Length-height 

G 

s 

s 

L 


L 

L 1 

Breadth-height . . . . 

s 

s 

s 

L 


1 

G G 


Females 

A B 

c 


D 


Smith College 
E students 



s 




Relative chest girth. 

g 

s 

s 


L 


L 

Index of build . 

... 1 

s 

s 


3 


G 

Length-height 

s 

g 

s 


L 


1 L 

Breadth-height 

5 

g 

s 


S 


S G 


The real differences in body breadths and bulk among the female 
subgroups are fewer than among the male. The two bony breadths 
■ — bi-iliac and bi-acromial — differ insignificantly in all subgroups, 
but chest breadth and depth, both of which measure thickness of 
bony-covered viscera, show significant variation in averages in 
Groups B and D. Weight is significantly less in Group B and prob- 
ably greater in Group E. 
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In head breadth, neither male nor female subgroups really vary 
from the general average of the whole group. In head height and in 
bigonial diameter, the same tendency is manifested. In minimum 
breadth of the forehead, probabl 3 ' significant differences indicate 
the presence of a trend toward smaller breadths in the more Indian 
groups and larger ones in the Whiter. The male averages in face 
breadth show a tendency' in the opposite direction, which tendency 
is more clearly depicted in the seriation curves for the male bi- 
zygomatic diameter. Subgroup differences in female face breadth 
are even more evident than in males. But the onty mean differ- 
ences that are consistentlj’ significant throughout the subgroups 
in breadths of face are those of breadth of nose. It is interesting 
and suggestive to compare this finding with that of the significant 
differences which were found in female chest breadth and depth. 

The foUoving hypothesis is suggested bj' the above findings : that 
the progeny of mixture between stocks which differ in lengths and 
breadths tend to segregate toward the extremes of the parent body 
lengths and soft-part breadths, but that dominance or relative 
dominance of the greater bony breadths occurs. 

Relations of lengths to lengths show no significant change, ex- 
cept in the proportion of lengths of the upper and lower extremities. 
The proportionate^’ longer arms of the Indians and relatively 
shorter ones of the Whiter subgroups differ to a significant degree 
among the female groups. Of the male length-breadth indices, 
cephahe and nasal realh’ differ from those of the Total Yucatecans, 
while facial index varies to only a probabh' significant degree in the 
extreme subgroups. Among the female groups, the three of six 
length-breadth indices which differ significantly’ are relative shoulder 
breadth, cephalic, and nasal. Differential inheritance of breadths is 
found among the males, as manifested in breadth-breadth indices, 
in certainly’ two, and probably five of six cases. The female sub- 
groups differ significantly’ in two-thirds of the breadth-breadth 
indices. In thoracic index, a real difference occurs in the female 
Group A. In relative chest girth. Group A probably varies from 
the whole group and Groups D and E certainly’ do. Index of build 
is significantly greater in Group E of both sexes. Length-height 
index of the head is dissimilar in various groups of both sexes, 
while breadth-height index differs significantly only in the males. 

The proportions of significant and probably’ significant subgroup 
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differences to the total number of measurements and indices con- 
sidered are summarized in the appended table. 

Groups A, D, and E, the extreme subgroups, vary more con- 
sistently than the others from the averages of the total groups. In 
the discussion of variability, it was pointed out that the females of 
the AXcatecan progeny, when sorted into subtypes, appear to be 
less variable within those groups than are the males of the corre- 
sponding groups. It was also found that there are fewer Yucatecan 
women than men who can not be classified as being more Indian 
than White or more White than Indian. Consistent with these 


Total number Significant and 

measurements Significant probably significant 

Subgroup and indices differences differences 

»• >- 

Male Female Male Female Male Female 

Group A 47 46 16 12 26 21 

Group B 47 46 4 9 13 15 

Group C 47 46 14 3 25 12 

Group D 46 41 11 IS 15 23 

Group E 46 39 15 11 23 23 


generalizations is the fact that the females of Group C have fewer 
significant and probably significant differences from the Total 
Yucatecans’ average than the males. Compensation for this is 
found to some extent in the tendency toward expression of more 
mean differences in the female Groups B, D, and E than in their 
male counterparts. 

Certainly the numbers of statistically significant differences be- 
tween means of the sorted subgroups and those of the Total Yuca- 
tecans are too great to be called mere chance variations. That the 
subgroups are racially dissimilar is also shown by the differences 
in many non-mensurable traits, in blood-group affinities, in facial 
profile, and in certain social respects such as occupation, birthplace, 
and preferential mating. 

This study has demonstrated the practicability of a method for 
resolving a racially mixed and heterogeneous population into racial 
subtypes. It is hoped that the results of the application of the 
method used in this study will help to do away with ill-defined 
ideas concerning the nature of race and will assist in making the 
study of race of practical utihty in prosecution of the problems 
confronting mankind. 
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TEETH 

Denture Measurements. To Sr. Dr. Rafael Cervera L. of INIe- 
rida, Yucatan, the author is indebted for invaluable assistance 
in procuring denture reproductions of Yucatecans. On returning 
to the United States, the casts were turned over to Dr. Adelbert 
Fernald of Boston, IMass., who further prepared the reproductions 
for study and made the measurements here presented. Those on 
the Eskimo and Pecos Indians are kindly lent by Dr. F ernald. The 
denture measurements on American Whites were obtained by the 
author from reproductions belonging to Dr. 0. W. Brandhorst of 
St. Louis. The dentures are for the most part those of dental 
students carefully selected for normality. 

Dr. Fernald chose the following list of measurements of dentures 
as particularly significant : (The items refer to either upper or lower 
dentures, except in the case of palate height.) 

Breadth at M 1 and at M 2; transverse distance between buccal grooves of 
the molars in question. 

Intercanine breadth: transverse distance between cutting edges of canines. 
Palate height: distance from vault to dental occlusal surfaces between the 
second premolar and first permanent molar. 

Incisor-M 1 and IncisorAI 2 lengths: antero-posterior distance from labial 
surface of central incisors to transverse line connecting buccal grooves of 
the molars in question. 

Canine-M 1 and Canine-M 2 lengths: antero-posterior distance from trans- 
verse line connecting cutting edges of canines to transverse line connecting 
buccal grooves of the molars in question. 

Incisor-Canine length: antero-posterior distance from labial surface of the 
central incisors to a transverse line connecting the cutting edges of the 
canines. 

The table compares the means of these measurements in A^uca- 
tecans, American Whites, Eskimos, and in Pecos Indians. F or only 
the tw'o former peoples are the numbers of cases involved suffi- 
ciently large to justify use of statistical constants. It is noteworthy 
that the Afficatecan males exceed or are similar to the American 
White males in all measurements of the upper denture except in 
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DENTURE MEASUREMENTS 
AIales 


Upper 


American Whites 

Eskimos 

Peco> 

Yucdtecans 

(Brandhofat,) 

(Fernald) 

(Fernald) 

Breadth at M 1 

Mean (16) 57.44’ 
S. D. 2.76 

V. 4.80 

(37) 55.38 

2 48 

4.48 

(4) 58.0 

(10) 60.3 

Breadth at M 2 

(14) 61.07 
1.79 

2.93 

(36) 61.03 
2.53 

4.15 



Intercanine breadth 

(31) 36.94’ 
2.99 

8 09 

(37) 34.14 
1.70 

4.98 

(2) 38.5 

(10) 41.4 

Palate height 

(32) 20.16 
2.59 

12.85 

(37) 20.92 
2.19 

10.47 

(4) 18.2 

(10) 13.7 

Incisor, M 1 length 

(16) 30.25 
2.95 

9.75 

(37) 29.76 
1.87 

6.28 

(4) 29.0 

(10) 32.8 

Incisor. M 2 length 

(11) 41.73 
2.99 

7.17 

(36) 40.14 
2.25 

5.61 



Canine, M 1 length 

(16) 21.56 
1.41 

6.54 

(37) 21.62 
1.30 

6.01 

(4) 21.8 

(10) 24.1 

Canine, M 2 length 

(11) 33.45 
2.54 

7.59 

(36) 32.03 
1.76 

5.49 



Incisor, Canine 
length 

Lower 

(30) 8.47 
1.88 

22.20 

(37) 8.14 

1.45 

17.81 

(4) 7.2 

(10) 8.7 

Breadth at M 1 

Mean (15) 51.00 

S. D. 3.37 

V. 6.61 

(37) 49.65 
2.44 

4.91 

(4) 51.0 

(10) 54.2 

Breadth at M 2 

(14) 57.14 
3.98 

6.97 

(37J 55.92 
2.73 

4.88 



Intercanine breadth 

(331 27.39’ 
2.80 

10.22 

(37) 24.86 
1.37 

5.51 

(4) 29.5 

(10) 32.2 

Incisor, M 1 length 

(15) 24.47 
2.34 

9..56 

(37) 25.57 
1.60 

6.26 

(4) 26.5 

(10) 25.7 


^ Difference between Yucatecans and American Whites statistically significant. 
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DENTURE MEASUREMENTS. {Continued) 


Lower 


American White 

(>1 Eskimos 

Pecos 

Yucatecans 

(Crandhorst) 

(Feniald) 

it'crnald) 

Incisor, M 2 length 

(14) 35.79 

(37) 36.24 




5.60 

1.98 




15.71 

5.46 



Canine, M 1 length 

(16) 19.38 

‘ (37) 20.60 

(4) 18.8 

(10) 18.4 


1.65 

1.37 




8.51 

6.65 



Canine, M 2 length 

(14) 30.21 

(37) 31.27 




4.70 

l.SO 




15.56 

0.76 



Incisor, Canine 

(32) 5.44 

(37) 4.97 

(4) 7.8 

(10) 8.3 

length 

1.37 

1.17 




25.18 

23.54 




Few.' 

^LES 



Upper 


American Whites 

Eskimos 


Yucatecans 

' Brandborst) 

(Fernald) 

Breadth at M 1 


(5) 60.2 

(10) 52 9 

(4) 56.2 

Breadth at M 2 


(8) 60.8 

(8) 56,8 

. . . 

Intercanine breadth 


(12) 35.61 

(10) 32.3 

(4) 38.5 

Palate height 


(13) 19.5 

TO) 18.9 

(4) 18.8 

Incisor, M 1 length 


(5) 31.2 

(10) 28.9 

(4) 30.2 

Incisor, M 2 length 


(8) 41.8 

(8) 38.6 


Canine, M 1 length 


(5) 23.2 

(10) 20.8 

(4) 23.2 

Canine, M 2 length 


(7) 33.0 

(8) 30.8 


Incisor, Canine length 


(13) 8.5 

(10) 8.1 

(4) 7.0 

Lower 





Breadth at AI 1 



(10) 47.8 

(4) 51.0 

Breadth at M2 


(11) 55.0 

( 9) 52.8 


Intercanine breadth 


(13) 27.71 

(10) 23.6 

(4) 33.2 

Incisor, M 1 length 



(10) 24.8 

(4) 24.2 

Incisor, M 2 length 


(10) 34.9 

(9) 34.7 


Canine, M 1 length 



(10) 20.1 

(4) 16.2 

Canine, M 2 length 


(10) 28.9 

(9) 30.1 


Incisor, Canine length 


(13) 5.8 

(10) 4.7 

(4) 8.0 

^ Difference between Yucatecans 

and American 

Whites statistically significant. 



palate height. However, the only statistically significant differences 
occur in breadth at M 1 and in intercanine breadth. The lower 
denture shows uniform excess in breadths on the part of the Yuca- 
tecans just as in the case of the upper, but of the breadths only the 
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transverse diameter between the canines is statistically superior in 
the Yucatecans. It is interesting to note that the incisor-molar and 
canine-molar lengths of the lower denture are in all cases of lower 
value in the Yucatecan males; only the canine-M 1 length is sig- 
nificantly lower by statistical standards. Palate height differs in- 
significantly between the two groups. 

The finding of broader dentures in Yucatecan males than in 
American White males is not unexpected, for previously there has 
been demonstrated a similar difference in breadth of face between 
Yucatecans and Spanish Whites. The various lengths of the upper 
and lower dentures are, however, statistically similar except in the 
lower canine-AI 1 length, in which case the Whites are superior. 
It will also be recalled that head length is significantly greater in 
Spanish W’hites than in the Yucatecans. It is reasonable to assume 
that some measure of positive correlation should occur between 
head length and denture length. The data on protrusion indices 
of facial points (Table 45) have no bearing on the actual length of 
denture, for the prognathism of the Yucatecans which causes 
greater protrusion in their case is the result of protrusion anteriorly 
of the denture as a whole rather than a lengthening of it. 

The dentures of female Yucatecans and American Whites differ 
in the same way as do the males. Only in intercanine breadths of 
both uppers and lowers are the differences statistically significant. 
This occurs in spite of the small number in each series. In com- 
parison with the other groups, the female Eskimos have broader 
dentures, but the lengths are of the same order of magnitude as 
those of the Whites and the Yucatecans. The same statement holds 
true for the males as well. The Pecos males exceed the other groups 
in all upper denture measurements and in the breadth dimensions 
of the lower denture. The length dimensions of the lower denture of 
the Pecos Indians are of approximately the same value as those of 
the compared groups. Compensation is effected in possession by 
the Pecos of the lowest average palate height given in the table. 
This may be due in some small degree to the great amount of wear 
which the Pecos dentures so frequently show. No great difference 
exists in palate heights of the Yucatecans and W'hites of either sex. 

One may summarize the preceding discussion of denture meas- 
urements by stating that intercanine breadth of the Yucatecans 
is significantly greater than in American Whites in both the upper 
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and lower dentures of both sexes; that breadth at AI 1 is greater 
in the upper denture of the Yucatecan males than in the Whites; 
that canine-AI 1 length is significantly smaller in the lower den- 
ture of Yucatecan males than in the Whites. The numbers on 
which these statements are based are small, but, in absence of more 
extensive data, it may be concluded that Yucatecans have broader 
dentures than American Whites and a tendency toward shorter 
ones in the lower jaw. The table also suggests that the upper den- 
ture of the White males flares more at the second molars (in com- 
parison to breadth at first molars) than in the case of the Yuca- 
tecans; this phenomenon in the table may however be accidental. 


TEETH MISSING 
Males and Females 


.Age 

None 

1-3 

4-8 

8 + 

No. 

18-20 

.... 51 

7 

o 

0 

60 


85.0 < c 

11.7 e-c 

3.3 rc 

0.0 ^7’ 


21-29 

55 

23 

11 

0 

89 


61.8 

25.8 

12.4 

0.0 ‘c 


30-39 . . . . 

.... 21 


13 

3 

59 


35.6 Tc 

37.3 Tc 

22.0 

5.1 


40-51 

. 10 

16 

27 

14 

67 


14,9 

23.9*-; 

40.3 Ti 

20.9 <~c 




3 

4 

9 

13 

29 


10.3 e;. 

13.8 G 

31.0^r 

44.8=7 


Total 





304 

Dental Caries 

and Missing Teeth. 

On 304 

indi\iduals, 

both 


males and females, data are available concerning number of missing 
teeth. Presumably, the great majority of these teeth are missing 
because of dental caries. Various observers of the meat-eating 
Eskimos have noted the fine condition of the teeth of these people. 
More recently, it has been reported that those Eskimos who are 
hving close to White settlements and who have access to the White 
man’s food and especially to the canned variety, are showing a 
much higher incidence of caries than are other Eskimos of more re- 
mote districts. The Alaya Indians of A’ucatan have long been in 
contact with the White man. Whatever may have been the con- 
dition of the teeth of the pre-Columbian Mayas, it is certain that 
the teeth of present-day Yucatecans do not compare with the 
sound dentures of isolated Eskimos. 
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Even at the age of eighteen or twenty, only eighty-five per eent 
of Yucatecans have lost no teeth. With progressive age, the num- 
ber of missing teeth increases until, at the age of fifty-five or older, 
more than seventy-five per cent have lost four or more, and forty- 
five per cent have missing eight or more. 

From the forty-five denture reproductions made by Sr. Dr. Cer- 
vera L. and examined by Dr. Fernald, one may glean certain infor- 
mation concerning the association of caries and missing teeth. In 
the case of each individual shown in the table, the number of missing 
teeth were added to the number of teeth possessing cavities. It is 

MISSING TEETH + C.WTTIES 


M.cles .\nd Fem.vles 


Age 

None 

1-3 

4-8 

8-r 

No. 

18-20 . 

3 

0 

1 

1 

7 


43 Gr 

29^1, 

11 

list- 


21-29 

4 

4 

6 

1 

15 


27 U. 

27 ‘7 

40 Vc 

7G. 


30-39 . . 

2 

4 

5 

2 

13 


15 'T- 

31 St 

3sro 

15 To 


40-54 . 


0 

2 

2 

6 


33 ‘1, 

OG 

33 Vo 

33 To 


55-x . 

0 

0 

2 

2 

4 


O^C 

O^C 

50 

.50^0 


Total 
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assumed that the number of missing teeth represents the number 
rendered functionless by caries, while the number of teeth with 
cavities represents the number of teeth of impaired function well on 
their way to become totally functionless. Thus the combined num- 
ber of missing teeth plus teeth with ca\dties gives an index of the 
number of teeth affected by caries at the time of examination or in 
the past. The trend of the table is similar to that which refers only 
to missing teeth, except that fewer sound teeth are found in any 
age group. Instead of eighty-five per cent of sound teeth in the 
18-20 age group of the preceding table, only forty-three per cent 
are now found; rather than seventy-five per cent with four or 
more teeth missing in the 55-Y group, there are now seen one 
hundred per cent of that age group who have four or more miss- 
ing or carious teeth. The number of cases here considered is indeed 
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small, yet the indication of high incidence of dental caries and the 
consequent loss of teeth is certain. 

Pickerill (1912) makes the following statements concerning 
dental caries: 

Mummery and 5Iiller believed that a larger consumption of meat explained 
the difference (of groups in relative immunity to caries). This theory, although 
a factor, must per se fall to the ground, since both Mummery's and Patrick’s 
figures show that several meat-eating races have a higher incidence of caries 
than non-meat-eating. Also it is of the very highest significance that in 
Patrick's list the great rice-eating, almo.st vegetarian races of South-Eastern 
Asia should show the least incidence of caries; out of 2000 teeth, only 2 per 
cent were carious. . . . The number of individuals affected by dental caries 
(among the colonials of Australia and New Zealand, who eat enormous quan- 
tities of meat) is estimated to be from 90 to 95 per cent (by the Australian and 
New Zealand Dental Associations). . . . 

There are two general principles to be found running through the dietaries 
of aU the natural races. They are — firstly, variety, and secondly, sapidity. 
The constant inclusion of articles in the food which have a direct stimulating 
effect upon the sahvary glands is the one and only hnk which connects up all 
the races showing a relative immunity to caries. It is common alike to dwellers 
in the Arctic and Equatorial regions, it is found in meat-eating and in vegeta- 
rian tribes, it is present in both low and high types of uncivilized man. Although 
a variety of sapid substances are used, the ones most frequently recurring are 
acid in reaction, chiefly fruits and berries: these are the very stimulants which 
produce the most profuse and the most alkaline flow of sahva, and to this latter 
I think we are justified in ascribing the relative immunity found in the races 
which have been considered. 

Whether or not Pickerill’s thesis is generally accepted, his theory 
fits the case of the rural Yucatecans. For only a small part of each 
year is a variety of foods available for consumption. The tortilla 
made of corn is for many the only article of diet for considerable 
periods. That the diet of rural Yucatecans is not a balanced one is 
indicated by the prevalence of pellagra in the population. F urther- 
more, fruits and berries are not easily available at all times of year. 
They are rather occasional delicacies, not constantly used articles 
of diet. Meat is eaten, but not daily. 

It appears that the physical environment works against the 
possibility for the inhabitants of Yucatan of Pickerill’s tw'O re- 
quirements of variety and sapidity of food. Yucatan hes within 
the Tropic of Cancer, but is far from typically tropical in its vege- 
tation. It is a dry country for six months of the year. It may very 
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well be that the climatic effect on the food supply has a great deal 
to do with the high incidence of dental caries in A’ucatan. 

Wear of Teeth. Concerning this phenomenon, Hrdlicka (1920) 
states: 

A valuable indication as to advancing age is furni-hed to us by the wear of 
the teeth. In Whites, thi.s seldom commences before the thirty-fifth or is 
marked before the fiftieth year of age, and in many individuals of the more 
cultured classes it may remain slight up to old age; but among grain-eating, 
primitive peoples, such as American Indians, wear may commence even before 
the adult life has been reached, be very marked at fifty, and reach an extreme 
grade after sixty-five. 


WEAR OF TEETH 


Males and Females 


Age 

Nui.e 

am 

_ 

i'-T'T 

No. 

18-20 

. . 0 

43 

9 

1 

53 


0.0 q. 

81.1 q 

IT.Ot^c 

1.9^ 


21-29 

3 

30 

30 

o 

74 


4.1 q 

40.5 -T 

48.6 q- 

6.8 To 


30-39 

0 

9 

2-2 

15 

46 


0.0 q 

19.6 q 

47.8 -T 

32.0 ff. 


40-54 

0 

3 

10 

42 

61 


0.0 'I 

4.9 ‘I 
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In many American-Indian groups, wear has been attributed prin- 
cipally to the presence, in the ground grain used for food, of stone 
fragments from the grinding stones. The use of manual stone 
grinders in Yucatan is fast giving way to the use of food-choppers 
and community power mills, but it is probable that many of the 
present generation in rural Yucatan (especially the older individu- 
als) have eaten much stone-ground corn. In any case, in wear of 
teeth the Yucatecans more than fulfill Hrdlicka’s generalization 
quoted above, for in the age groups of forty or older, approximately 
seventy per cent exhibit marked wear of teeth. 

Shovel Incisors. Hrdlicka has noted that the “ventral surface 
of upper incisors may be marked by shovel-shaped concavity with 
pronounced rim, which is characteristic of the American Indian, 
occurs occasionally in other yellow-brown people, but is rare or less 
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frequent in other races.” The Maya Indians and Yucatecans of 
mixed blood show frequent incidence of this condition, and thus 
indicate their relation to other American Indian groups. Aside 
from confirming this expected finding, the most interesting sug- 
gestion from the table is the indication that the character in its 
moderate or pronounced form tends to become less marked with 
age. The regular trend of decreasing incidence of the “ + + ” and 
category with increasing age does not appear to be an 
accidental phenomenon. 




BIBLIOGRAPHY 




BIBLIOGRAPHY 


Aranzadi, T. de and Hoyos Sainz, L. 

1S94 a. “Vorlaufige Mittheilung zur Anthropologie von Spanien,” 
Archil’ fiir Anthropologie, Bd. XXII, S. 425. 

Aranzadi, T. de. 

1894 b. ‘‘Observaciones antropometricas en los Cacerenos,’’ Actas de la 
Sockdnd Espaiiola de Hirtoria Katural, segunda serie, t. Ill 
(XXIII), Sesion de Enero. 

Barras de Aragon, Francisco de las. 

1923. “Xotas sobre indices obteiiidos de medidas tomadas en ^ivo, de 
sujetos naturales de la provincia de Se\Tlla y sus liniitrofes,” 
Memorias de la Sociedad Espatlola de Antropologia. t. II, Memoria 
XIII, Sesion 12, p. 21. Madrid. 

1925. “Sobre indices de varias proGncias de Espana, obtenidos con 
medidas tomadas del vivo,” Asociacion Espaiiola para el Progreso 
de las Ciencias, t. VI, p. 115. Congreso de Coimbra. 

1928. Personal Communication. (Anthropometric data from Spain in 
general.) 

Bean. R. B. 

1911. “Heredity of Hair Form among the Filipinos,” American Natu- 
ralist, Vol. XLV. 

Benedict, F. G. 

1928. “Basal Metabolism Data on Normal IMen and Women vdth 
Some Considerations on the Use of Prediction Standards,” 
American Journal of Physiology, Vol. LXXXV, No. 3, July. 

Boas, Franz. 

1928. Anthropology and Modern Life. W. W. Norton and Co., Inc. 
New York. 

Castle, W. E. 

1920. Genetics and Eugenics. Harvard University Press, Cambridge. 

1926. “ Biological and Social Consequences of Race Crossing,” Ameri- 
can Journal of Physical Anthropology, Vol. IX, No. 2, p. 145. 

Charnat, D. 

1887. The Ancient Cities of the Neic World. Translation by Gonino 
and Conant. Chapman and Hall, Ltd. London. 

Coca, A. F. and Deibert, F. O. 

1923. “Blood groups among American Indians,” Journal of Immu- 
nology, Vol. VIII, No. 6, p. 487. 



252 


BIBLIOGRAPHY 


Cole, Leon J. 

1910. “The Caverns and People of Northern Yucatan,” Bulletin of the 
American Geographical Society, Yol. XLII, May, p. 321. 

Coon, C. S. 

1929. Personal Communication. (Metric data on the Andalusian 
Moors.) 

Davenpoht, C. B. 

1913. Heredity of Skin Color in Negro-White Crosses. Carnegie Insti- 
tution of Washington, Washington. 

D.«enport, C. B. and Love, A. G. 

1921. The Medical Department of the United States in the World ILar, 
Yol. XL, Part /, Artny Anthropology. Government Printing 
Office, Washmgton. 

Denikeh, J. 

1900, The Races of Man. Walter Scott, Ltd., London. 

Diaz del Castillo, Bern.\l. 

1916, The True History of the Conquest of Xcw Spain Edited by 
Genaro Garcia. Translated by A. P, Maudslay, Hakluyt So- 
ciety, London. 

Donnison, C. P. 

1929. “Blood Pressure in the African Native. Its Bearing on the 
Etiology of Hj-perpiesia and Arteriosclerosis,” The Lancet, Vol. 
CCXVI, No. 5497, Januarj’ 5, p. 6. 

Draper, George. 

1924. Human Constitution. W. B. Saunders Co., Philadelphia. 

Dreyer, Georges. 

1921. The Assessment of Physical Fitness. Paul B. Hoeber, New York. 

Dunn, L. C. 

1923. “Some Results of Race Mixture in Hawaii,” Eugenics in Race 
and State, Vol. II, Scientific Papers of the Second International 
Congress of Eugenics. Williams and Wilkins Co., Baltimore. 

Dunn, L. C. and Tozzer, A. M. (Data collected by latter.) 

1928. “An Anthropometric Study of Hawaiians of Pure and Mixed 
Blood.” Papers of the Peabody Museum of American Archaeology 
and Ethnology, Harvard University, Yol. XI, No. 3. Published 
by the Museum, Cambridge. 

Fleming, H. C. 

1924. “ Medical Observations on the Zufii Indians,” Contributions from 
the Museum of the American Indian, Heye Foundation, Vol. VII, 
No. 2. Published by the Museum, New York. 

Goring, Charles. 

1913. The English Convict. His Majesty’s Stationery Office, London. 



BIBLIOGRAPHY 


253 


Heeskovits, Melville J. 

1926. “Correlation of Length and Breadth of Head in American Xe- 
groes,” American Journal of Physical Anthropology, Vol. IX, 
Xo. 1, p. S7. 

1928. The American Xegro. Alfred A. Knopf, Xew A^ork. 

Hooton, E. a. 

1923. “Observations and Queries as to the Effect of Race Mixture on 
Certain Physical Characteristics,’’ Eugenics in Race and State^ 
"S'ol. IL Scientific Papers of the vSecond International Congress of 
Eugenics, Williams and Wilkins Co., Baltimore, 

1926. ‘Wlcthods of Racial Analysis,” Science, Vol. LXIII, Xo. 1621, 
January 22, p. 75. 

Hedlick.x, Ales. 

1908. Physiological and Medical Observations among the Indians of South- 
western United States and X orthern Mexico. Government Printing 
Office, Washington. 

1909. “On the Stature of the Indians of the Southn'est and of Xorthern 
Mexico,’’ Pwtnam Anniversary Volume, p, 405, 

1920, Anthropometry. The Wistar Institute of Anatomy and Biologj', 
Philadelphia, 

Huntley, L. G. 

1928. “Geological and Archaeological Records of the A'ucatan Penin- 
sula,’’ Science, Vol. LXVIII, Xo. 1760, September 21, p. 264. 

Joyce, Thom.xs A. 

1927. Maya and Mexican Art. p. 162. The Studio, London. 

M-xcLeod, G., Ceofts, E. E., and Benedict. F. G. 

1925. “The Basal ^letabolism of Some Orientals,” American Journal of 
Physiology, Vol. LXXIII, Xo. 2, July. 

Maetin, Rudolf. 

1914. Lehrhuch der Anthropologic. Gustav Fischer, Jena. 

Moeley, S. G. 

1915. An Introduction to the Study of Maya Hieroglyphs. Bulletin 57, 
Bureau of American Ethnology. Government Printing Office, 
Washington. 

Moss, W. L. and Kennedy*, J. A. 

1929. “Blood Groups in Peru, Santo Domingo, Yucatan, and among 
the Me.xicans at the Blue Ridge Prison Farm in Texas,” Journal 
of Immunology, Vol. XVI, Xo. 2, February. 

Oloeiz y Aguilera, D. Federico. 

1894. Distribucion Geograficn del Indice Cefalico en Espaha. Madrid. 
(Also in Boletin de la Sociedad Geografica, XXXVI, 389.) 

1896. La Talla Humana en Espaha. Discursos leidos en la Real Aca- 
demia de Medicina. Madrid. 



254 


BIBLIOGRAPHY 


Pe ARSON, Karl. 

1906. “Note on the Significant or Non-Significant Character of a Sub- 
sample Drawn from a Sample,'’ Biometrika, Vol. V, p. 181. 

PiCKERILL, H. P. 

1912. The Prevention of Dental Caries and Oral Sepsis. Bailliere, 
Tindall and Cox, London. 

PiGNET. 

1901. “Du coeflncient de robusticitd,” Le Bulletin Medical, 'V’ol. XV, 
No. 33. Paris. 

Rochester, Anna. 

1923. Infant Mortality: results of a field study in Baltimore, Maryland, 
based on births in one year. Hnited States Department of Labor, 
Children’s Bureau, Publication No. 119. Government Printing 
OSiee, Washington. 

S.APPER, Karl. 

1905. “Der gegenwartige Stand der ethnographischen Kenntnis von 
Mittelamerika,” Archir fiir Anthropologie, Neue Folge, Bd. Ill, 
S. 1. 

ScHTJLTZ, Adolf H. 

1918. “Studies in the Sex-Ratio in Man,” Biological Bulletin, Vol. 
XXXIV, No. 4. 

1921. “Sex Incidence in Abortions.” Publication 275, Carnegie Insti- 
tution. Washington. 

Shapiro, H. L. 

1926. .4 Study of Race Mixture as Exemplified in the Descendants of 
Tahitians and the English Mutineers of the Bounty. Doctor’s 
thesis. Harvard University. 

SiNNOTT, E. W. and Dunn, L. C. 

1925. Principles of Genetics. McGraw-Hill Book Co., New A'ork. 

Snyder, L.awrence H. 

1926. “Human Blood Groups: Their Inheritance and Racial Signifi- 
cance,” American Journal of Physical Anthropology, Vol. IX, 
No. 2, p. 233. 

Spinden, H. J. 

1913. “A Study of Maya Art,” Memoirs of the Peabody Museum of 
American Archaeology and Ethnology, Vol. VI. Harvard Uni- 
versity. Published by the IMuseum, Cambridge. 

1921. “Yellow Fever First and Last,” World's Work, XLIII, 169. 

1928. “The Population of Ancient America,” Geographical Review, 
Vol, XVHI. October, p. 641. 



BIBLIOGRAPHY 


255 


Staer, Frederick. 

1902. Physical Characters of Indians of Southern Mexico. University 
of Chicago Press, Chicago. 

1908. In Indian Mexico. Forbes and Co., Chicago. 

St.ate of Yuc-^t.ak, Mexico, Direcciox General de S.^lxjbkidad e 
Higiene. 

191S. La Higiene, Afio I, Xum. 1. Merida, Yucatan, Mexico. 

Steggeeda, M. and Benedict, F. G. 

1928. “The Basal ^Metabolism of Some Browns and Blacks in Jamaica,” 
American Journal of Physiology, Vol. LXXXV, No. 3, July. 

Steggeeda, M., Crane, J., and Steele, M. D. 

1929. “ One hundred measurements and observations on one hundred 
Smith College students,” American Journal of Physical Anthro- 
pology, Vol. XIII, No. 2, p. 1S9. 

Stephens, John L. 

1843. Incidents of Travel in Yucatan. Two volumes. Harper and 
Brothers, New York. 

Sullivan, Louis R. 

1920. “Anthropometry of the Siouan Tribes,” Anthropological Papers 
of the American Museum of Natural History, Vol. XXIII, 
Part III. New York. 

Tozzer, Alfred M. 

1907. A Comparative Study of the Mayas and Lacandones. Macmillan 
Company, X'ew York. 

L^nited St.^tes Department of Commerce, Bureau of the Census. 

1929. Birth, Stillbirth, and Infant Mortality Statistics: 1927, Part II. 
Government Printing Office, Washington. 

1929. Mortality Statistics: 192-5, Part II. Government Printing Office, 
Washington. 

Williams, G. D., and Benedict, F. G. 

1928. “The Basal Metabolism of Mayas in Yucatan,” American Jour- 
nal of Physiology, Vol. LXXXV, No. 3, July. 

Woodbury, Robert Morse. 

1925. Causal Factors in Infant Mortality: a statistical study ba.’ied on 
investigations in eight cities. United States Department of Labor, 
Children’s Bureau, Publication No. 142. Government Printing 
Office, Washington. 

Bibliographic Note 

To two investigators in the field of physical anthropology I owe special 

thanks for comparative material. 

Sr. Profesor Francisco de las Barras de Aragon, of the Universidad 

Central at Madrid, lent me unpubhshed somatological data on Spanish 
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males. Complete metrical records of Spanish subjects are comparatively 
rare. I wish to take this means of expressing my gratitude to the man who 
has made this invaluable material available to me. The loaned records 
consist of cephalic and facial measmements of seventy-nine Spanish uni- 
versity student^. Fifty-seven of them are eighteen years of age or older. 
Twenty-two. aged seventeen, whose means do not vary significantly from 
those of the older age group, were added to the former series. All parts of 
Spain are represented in the nativity of the subjects, but the majority of 
the young men come from that country’s western provinces. 

Dr. Carleton S. Coon of Harvard University was kind enough to supply 
me with unpublished material on the Andalusian Moors of Sheshawen, a 
city of Morocco. Dr. Coon states: ‘‘The inhabitants of Sheshawen are for 
the most part descendants of refugees from Granada who were expelled 
from Spain in the time of Ferdinand and Isabella. It is likely that the 
Granadan IMoors had more Arab than Berber blood in them. I enquired 
very carefully into genealogies and found only one of the group measured 
to have had a grandparent from outside — in this case a Riffian. If there 
has been an}' race mixture, it has been with Riffians rather than with 
Jeballys or Arabs, since the Riffians come nearer to their self-imposed social 
standards.” 
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INTRODUCTION 


BY ALFRED M. TOZZER 

The history of the attempts to decipher the Ylaya system of hiero- 
glyphic writing has gravitated around three points of view toward 
the character of the glyphs, that they are mainly ideographic, that 
they are mainly phonetic, and that they are a combination of ideo- 
graphic and phonetic symbols. As Brinton points out, the German 
writers Fbrstemann, Schellhas, and Seler have maintained that 
they are mainly or wholly ideographic, whereas the French school, 
headed by Brasseur de Bourbourg, de Rosny, and Charencey, 
have based their writings on the supposition that the glyphs are 
mainly phonetic. Several of the earliest American authors on this 
subject, Thomas, Cresson, Le Plongeon, and others, have leaned 
toward the French point of view. 

The publication of the first edition of the famous sixteenth cen- 
tury Relacion of Bishop Landa by Brasseur de Bourbourg in 1864 
furnished for the first time reliable data on the hieroglyphic writ- 
ing and the calendar of the ancient Alayas. One page only of this 
manuscript concerns us here. It is the one on which he gives his 
famous alphabet. (See Frontispiece.) At first, this phonetic ap- 
proach was considered without question as furnishing the key to 
the mystery of the Maya glyphs. 

Brasseur de Bourbourg (1869-70), de Rosny (1876 and later 
writings), and Charencey began the attempt with entirely nega- 
tive results. Brasseur de Bourbourg extended the “alphabet” 
from Landa ’s twenty-seven characters to twenty-nine, with vari- 
ants from the codices and inscriptions.' 

Brinton (1870) was the first American to write an essay on the 
Landa alphabet. He immediately assumed an intermediate posi- 
tion regarding the glyphs. Later (1895, p. 13) he summed up his 
opinion as follows: “While chiefly ideographic, they are occasion- 
ally phonetic, in the same manner as are confessedly the Aztec 
picture-writings.” Further, in writing of the Landa alphabet, he 

^ Pousse and de la Rochefoucauld are others who have advanced fantastic theories based 
on the Landa alphabet. 
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says, “It has peculiar value as evidence of two facts; first, that 
a native scribe was able to give a written character for an unfa- 
miliar sound, one without meaning, like that of the letters of the 
Spanish alphabet: and, secondly, that the characters he employed 
for this purpose were those used in the native manuscripts. This 
is proof that some sort of phonetic writing was not unknown." 

Le Plongeon, Cresson, and Thomas each in turn insisted that 
with an alphabet based primarily on Landa, but e.xtended far 
beyond his twent 5 ’-seven characters, they had found the “key" 
to the puzzle. These fantastic studies met the same fate as those 
of Brasseur de Bourbourg and of de Rosny. Into the same class 
should go the writings on this subject by the Englishman, William 
Bollaert. 

Valentini (1880) was a very severe critic of the attempts to 
decipher the Maya glj'phs by means of the Landa alphabet. He 
claimed it was a “Spanish fabrication." He pictured Landa as in- 
ducing a Maya native to make a picture, the name of which began 
with the same sound as the Spanish letter “a," and in this way go- 
ing through the various Spanish sounds.^ 

Both Spinden and IMorley- lean strongly to the ideographic side, 
although holding out hope that more phonetic elements than those 
already known may be found. Teeple (1930, p. 31) is most pessi- 
mistic about the phonetic question when he writes, “I can foresee 
the clear possibility that when the Maya inscriptions and codices 
are completely deciphered, we may find absolutely nothing but 
numbers and astronomy, with an inter-mLxture of mythology or 
religion." 

Bowditch (1910, pp. 2.54-2.55), subscribing in general to the 
statement of Brinton quoted above, writes, “I do not think the 
Aztec picture-writing is on the same plane as that of the Alayas. 
As far as I am aware, the use of this kind of writing was confined 
among the Aztecs to the names of persons and places, while the 
Mayas, if they used the rebus form at all, used it also for expressing 
common nouns and pos.sibly abstract ideas. The Mayas surely 

■ Wuttke was perhaps the first German to mention the Landa alphabet. He took a similar 
point of view to that of Valentini. He writes flS72, pp. 229, 238), “The .Maya hieroglyphics 
will never be deciphered by means of this alphabet. Its genesis, there is not the least doubt, 
is of later date. . . . The T ucatan alphabet has hardly sprung from a Maya root. It was the 
influence of the .Spanish alphabet which caused its origin." Bandelier (1878, pp. 318-319) 
takes the same position. 

5 Morley (1915) reviews the whole phonetic question very thoroughly. 
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used picture writing and the ideographic system, but I feel con- 
fident that a large part of their hieroglyphs will be found to be 
made up of rebus forms and that the true line of research will be 
found to lie in this direction. If this is a correct view of the case, 
it is very important, indispensable indeed, that the student of 
the Maya hieroglyphs should become a thorough Maya linguist.’’ 

Gates (1931, p. ix), after discussing the rebus writing as “not 
uritten language at all," probablj^ comes nearest to the truth when 
he says, "So what, now, can be said of the IVIaya system of writ- 
ing'? It is, first, ideographic. It has system, as those who will 
study the concordance in this work, will see. It has main elements, 
such as we spoke of above: first names of things, and then quite 
certainly words of action. In this latter, it quite corresponds to the 
known Egj'ptian method of using characters representing action, 
as a man walking, striking, etc. 'VVe cannot yet define many Maya 
verbs, but when we see a certain glj'ph always used in the text 
above a figure carrying something, and usually accompanied by 
other glyphs showing the very things so seen carried in the pictures; 
or another where fire is being twirled, we are quite safe in recogniz- 
ing the act, the meaning, even in our still imperfect knowledge of 
the spoken sounds they used. Which latter come secondary, any- 
way. To get the latter even well started, we need a polyglot 
IMayance vocabulary, showing what words are everywhere com- 
mon (and hence safely archaic); and what vary from region to 
region — involving equally interesting tribal or ultra-national con- 
tacts, migrations, and progressions.” 

Fifty years ago de Rosny was attacking unsuccessfully the pho- 
netic problem of the !Maya writing. Thomas, ten years later, was 
attempting, with as little success, the same approach. These 
were the last serious studies on the problem. Now, forty years 
after Thomas, comes Mr. Whorf with his contribution. It is with 
no little satisfaction that the Peabody Museum publishes his 
paper on a subject which most Maya students have long felt was 
practically closed. With great acumen and courage Whorf dares 
to reopen the phonetic question. His paper is full of suggestions 
and may open up a vista for further investigations along the trail 
which he has blazed. 
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Ix presenting my first published work on Maya linguistics I feel 
strongly the importance of the part that has been played in its 
creation by others than myself, others whose ideas, suggestions, 
encouragement, and assistance have, often unknown to the giver, 
been a source of inspiration or a means of tiding my linguistic 
studies over difficulties that might have proven serious obstacles 
to their progress. Therefore I am impelled to make acknowledge- 
ment to the considerable number of those whose contributions to 
the preparation of this little hieroglyphic study have been definite 
and tangible. There remain a goodly number of others whom for 
their less tangible but no less appreciated help and beneficial in- 
fluence, whether in linguistics or on the human side of my work, 
I can thank only anonymously and en masse. There are those 
with whom I have not exchanged even a word whose silent ap- 
proval I have felt no less and been stimulated by, and for which 
I ought in all conscience to be grateful: and to some of my read- 
ers I can only say: if you have tried to help me and do not find 
your name mentioned here, I am nevertheless grateful to you, 
perhaps more than you realize. 

Undoubtedly my first acknowledgement ought to go to Dr. 
Herbert J. Spinden, formerly of Harvard University, now of the 
Brooklyn IMuseum, who originalh' encouraged me to delve deeply 
into the field of IMiddle American linguistics, at first chiefly in 
Nahuatl or Aztec, later in Alaya. And I must above all acknowl- 
edge my great indebtedness to Professor A. 'SI. Tozzer of Harvard, 
my friendly adviser for the past several years, for having been 
instrumental in obtaining for me a Grant-in-aid for field study from 
the Social Science Research Council, and for having generously 
undertaken to publish the present study as one of the Papers of 
the Peabody Museum of Harvard. Next, may I gratefully ac- 
knowledge my indebtedness to the late Dr. John E. Teeple, 
Research Associate of the Carnegie Institution of Washington, 
for his encouragement to prepare this paper and for personally 
defraying the cost of some of the illustrations; to Air. Sylvanus 
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G. Morley of the Carnegie Institution for the inspiration provided 
by his long pioneer work in the Alaya inscriptions, and especially 
for the instruction I received from his indispensable “ Introduction 
to the Study of the Alaya Hieroglyphs”; to the Social Science 
Research Council for its grant that enabled me to conduct field 
research in Mexico which, while more in the Nahuatl and Lto- 
Aztecan field than the Alayan, had very great importance toward 
forming the background of the present study; to the officers of the 
Hartford Fire Insurance Company and especially Air. Richard AI. 
Bissell, President, Air. James Wyper, Vice President in charge of 
Alexico, and Air. Charles S. Kremer, Secretary, for further assist- 
ance without which my Alexican field work would have been im- 
possible; to Dr. AI. W. Jacobus of the Hartford Theological 
Seminary and of the Watkinson Library of Hartford for assistance 
which enabled me to prepare my proposal to the Social Science 
Research Council, and for obtaining various rare books and photo- 
stats for my use at the Watkinson Library; to Air. Frank B. Gay 
of this Library for much valued help; to Dr. John Alden Alason 
of the University of Pennsylvania Aluseum for help in Uto-Aztecan 
linguistics; to Dr. Frans Blom of Tulane University for steering 
me about in Alexico and materially smoothing my path there, as 
well as for the gift of various Alexican books and photostats; to 
Aliss Anita Brenner for introductions that proved invaluable to 
my field study; to Professor Alariano Rojas of the National Alu- 
seum of Ale.xico, my esteemed tutor in modern Nahuatl; to Pro- 
fessor Edward Sapir of Yale L'niversity for much enlightening 
instruction and many stimulating suggestions in the field of linguis- 
tics, and for the idea that the Aztecs would not have borrowed the 
Alaya sign commonly regarded as a mathematical “zero” and used 
it to mean “nobody” unless it had also been among the Alaya a 
word meaning “nobody, none, no,” or the like. Finally, I should 
like to express my grateful thanks to Aliss Helen Omillian for 
much valued assistance in typing my lengthy correspondence with 
the above-mentioned scholars and others, and to my father. Air. 
Harry C. AVhorf, for help in preparing some of the drawings that 
illustrate this study. 

B. L. W. 

Wethersfield, Connecticut 
November 12, 1932 



THE PHONETIC VALUE OF CERTAIN 
CHARACTERS IN MAYA WRITING 


THE REPORT OF LANDA 

About the year 1565, twenty-three years after the conquest of 
Yucatan, Diego de Landa, the first Provincial of the Franciscans 
there, later to become the third bishop of that province, was 
rounding out a long experience as missionary among the Alaya 
by writing his “Relacion de las Cosas de Yucatan.” Among the 
many observations that he set down therein were some upon the 
native system of writing, namely a list of twenty-seven characters 
that might be used to represent the sounds of, or sounds similar 
to those of, the letters of the Roman alphabet. No claim was made 
that these characters and no more were used by the natives as an 
“alphabet” in our sense, nor that this list was an adequate rep- 
resentation of the actual ilaya system. 

Landa’s long-lost manuscript was found by the Abbe Brasseur 
de Bourbourg in the Roj^al Library of IMadrid and published by 
him in 1864. The “alphabet ” in the Landa volume ^ was hailed 
as the key which would unlock the secrets of the Maya inscrip- 
tions. When it failed to do anything of the sort, as did likewise 
several more or less fantastic proposed “alphabets” based upon 
it, a not altogether justified swing to the other extreme view took 
place, and Landa’s list became discredited. The impression even 
arose that Landa's informants must have played a practical joke 
upon him or at least have deliberately misled him when they gave 
him the twenty-seven characters. In the reaction from the hope 
that a phonetic key had been discovered it became a matter of 
common consent that the writing must be largely ideographic, 
even though scattered traces of what looked like phoneticism apart 
from Landa’s testimony had been pointed out by Brinton, IMorley, 
and others. 

The numerical and calendrical signs cited in Landa’s book were 
treated with far more respect. Astronomical data and mathe- 


See Frontispiece, which is the page of the Landa manuscript showing the alphabet. 
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matical principles gave a means of checking them, and it was 
found when this was done that they provided a key to the numeri- 
cal material that seems to have formed a large part of Alaya writ- 
ten records. With their aid the date numbers that form so big a 
portion of the stone inscriptions were made readable, and likewise 
the astronomical tables in the Dresden Codex. 

Yet there remains a considerable portion of the Waya writing 
that does not yield to this mathematical attack and in which we 
may suspect a linguistic text. There are also considerable portions 
of the mathematical material, not forming any continuous mathe- 
matical succession, that we may suspect to be embedded in such 
a text, without which they cannot be fully understood. Even our 
own mathematicians cannot dispense entirely with words. 

It seems clear that a process of interpretation based on draw- 
ing mathematical connections between the numbers and calendric 
glyphs that may be picked out of a text, though it may elicit much 
remarkable information, must before very long reach an impasse. 
There are signs that this has already occurred and that it is time 
for us to go back to the problem of deciphering the linguistic texts 
by linguistic means. When this problem is fairly confronted it 
will be found that the evidence for phoneticism in the Maya writ- 
ing cannot be hastily dismissed. 

The basis of the avoidance of a phonetic attack up to date is 
doubtless that expressed in the words: “All attempts to reduce 
them (the Alaya glyphs) to a phonetic system or alphabet, which 
will interpret the writing, have signally failed.” ^ But these so- 
called attempts were not really attempts in a scientific sense. If 
any argument from negative evidence is to be used, it had rather 
be the fact that the really scientific technique that has been pur- 
sued for decades by competent investigators into the mathematical 
part of the writings has never given us an inkling as to another 
part of them. But the failure of the past ill-considered and often 
fantastic attempts to read the texts with the help of “alphabets” 
hastily constructed by people who were not scientific linguists is 
by no means a reason for losing heart. 

Landa’s list of characters has certain earmarks of being genuine 
and also of being the reflex of a phonetic system. Alost of the 
characters are easily recognizable as elements of very frequent 


i Morley, 1915, p. 27. 
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occurrence in the codices, yet are not copies, but forms showing 
reductions and a cursive tendency as though worn down by habit- 
ual use; they have the appearance of being dashed off. As for 
internal evidences of phoneticism, the “k” given is the day-sign 
Cimi (pronounced kimi) ; the “ca’’ is the comb-like figure found 
as an element in the glyph for the time-period Katun (phonetically 
k’atun), which, together with its variant of a fish form (kai, fish), 
has already been suspected of being a phonetic element referring 
to the first syllable of katun. One of the two “u’’ signs seems to 
be an element that is extremely frequent in the codices as a prefix 
to the glyph-block, being by far the most common of such prefixes; 
and there is in the Maya language such an e.xtremely common 
prefix, exceeding in frequency all other prefixes together — it is u-, 
denoting third person subject when prefixed to a verb, third person 
possessive pronoun or construct of a following genitive when be- 
fore a noun.i 

Another indication of genuineness is the double writing of vari- 
ous sounds. Landa could certainly have been satisfied with just 
one sign for each European letter, but his native informants went 
further and gave him two signs for a, b, 1, u, and x. Such would 
be the natural reflex of a system that had several ways of represent- 
ing such simple sounds. Again, Landa would have been satisfied 
with simple letters, but his sources went further and gave him 
syllables like ca and ku, once more the natural reflex of a syllabic 
system. As to Landa’s having been hoaxed, it must be remem- 
bered that he had been in contact with the culture of these Indians 
for many years and that his other data have been accepted as un- 
questionably authentic. It is rather likely that he himself would 


1 Compare any (Maya text, e.g from the Chilam Balam of Chumayel (Bnnton, lSS2,p. 153), 
‘‘u-k’ahJay u-cokan k’atunob utci u-tciktahal u-tcitceen itsa.'* 

In the phonetic transcription of Maya words employed in this article, wherever the tradi- 
tional Yucatan spelling might be confusing use is made of the standard American system for 
recording Indian languages, which represents the sounds of Maya as follows (c is English sh 
and tc English ch in “church”): 


stop or afTricative 

gluttalized stop p’ 

spirant 

nasal m 

lateral 

semivowel w 

vowels and diphthongs a. 


t 

ts 

tc 

k 

t’ 

ts' 

tc’ 

k' 


s 

c 


n 


y 



u; ai, au, oi, ul 


h 
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have had at least some slight practical knowledge of Alaya writing 
gathered from familiar contacts under conditions that would have 
precluded his being hoaxed. 

THE INTERNAL EVIDENCE IN MAYA TEXTS 

At the same time, the apparent deviations, such as in the form 
of some of the glyphs, which had occurred between the time of the 
Alaya codices and that of Landa’s information, and certain indi- 
cations that seem to me like probable garbling or misinterpretation 
of some of the characters, warn us against accepting Landa’s list 
absolutely at its face value, or of using it too much as a starting 
point of investigations. It would seem preferable to begin with a 
quite objective analysis of textual passages on the one hand and 
the IMaya language on the other. 

The texts best suited for use as starting points of investigation 
are various texts of a repetitive character which do not contain 
numerical signs but consist of strings of short passages accompany- 
ing pictures; especially where the repetitive character of both the 
passages and the pictures enables us to detect constant features 
of parallelism between the two. 

Such texts are found chiefly in the “tzolkin” portions of the 
codices, and also such texts, necessarily briefer in character, are 
found on various specimens of Maya pottery. I shall no more than 
mention the pottery texts in this paper, and deal only with those 
from the codices. 

In the first place, texts of this character, being devoid of numeri- 
cal signs, are almost certainly linguistic. Secondly, such texts 
show such frequent repetition of the same comparatively small 
number of elements as to suggest phoneticism of some grade or 
other. At least we have here a very analytic form of writing. 
Thirdly, the parallelism of repeated elements with repeating fea- 
tures in the accompanying sets of pictures is to be noted. Schellhas 
long ago pointed out the constant relation betw'een certain glyph- 
blocks and certain characteristic semi-human figures in the pic- 
tures, figures recognizable as representing the various Alaya gods; ^ 
and he identified these glyph-blocks as the name hieroglyphs of 
these gods. It remains to point out the complete structural or 


1 Schellhas, 1904. 
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sentence-like nature of each group of glyph-blocks above a picture, 
and especially the parallelism between certain glyph-blocks and 
certain actions or kinds of behavior on the part of the characters 
in the pictures. Such glyph-blocks certainly refer to whatever the 
characters are supposed to be doing, and so stand for the verbs, 
understanding by “verb’’ the word that names the action or status, 
in the sentence or phrase above the picture. There are also glyphs 
that answer regularly to certain objects the gods are shown han- 
dling, and other glyphs, frequently recurring under all sorts of con- 
dition-, that suggest either grammatical particles or stereotyped 
rhetorical or ritual expressions. The parallel with the pictures is 
complete enough to enable one to say that the text of usually four 
glyph-blocks above a picture is the descriptive iiile of the picture, 
or conversely that the picture is an illiidration of the brief line or 
verse above it. The pictures are grouped in repetitive sets, the 
verses in turn form groups or stanzas each based on a recurrent 
refrain, and each picture and verse is tagged with the numbers of 
certain days in the tzolkin or tonalamatl, the 260-day calendar or 
almanac. These numbers are to be read in connection with col- 
umns of day-signs placed at the beginning of each stanza. The 
days designated by the signs and numbers together make a re- 
peating pattern for each stanza, of unknown significance. 

Figure 1 shows a typical page (“12c’' meaning lower third of 
p. 12) from the tzolkin section of the Dresden Codex, a Maya 
manuscript of probably not so great antiquity as to bar the supposi- 
tion that its language is IMaya not greatly different from the 
earliest forms recorded after the Conquest. In this drawing I have 
exaggerated the size of the text in proportion to the pictures. 
There are here three pictures, each with a text of four glyph- 
blocks above it, making four “verses’’ or “titles,” and the whole 
twelve blocks making a “stanza.” Between each verse and its 
picture is a line of alternating red and black numbers, and on the 
left a column of five day-signs to be read in conjunction with the 
numbers. How to read the designated groups of days from these 
signs and numbers is fully explained by IMorley ^ and does not 
concern us here. 

In order to designate any desired glyph-block in a text I shall 
number the glyph-blocks in each horizontal line from left to right. 


1 Morley, 1915, pp. 251-266. 
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and call the top line A, the one below it B. Left to right and from 
top down have long been known to be the directions of Alaya writ- 
ing. The order of reading such texts can be shown by analysis 
to be Al, A2, Bl, B2; A3, A4, B3, B4: etc. : all the glyph-blocks 
above a picture are to be read before proceeding to the blocks 
above the next picture. 

In the lower line of each “verse” in Figure 1 appear the glyphs 
determined by Schellhas to be the names of the gods appearing 




Figure 1 

Dresden Codex, Page 12c 


in the pictures. Glyphs B1-B2 together denote the “Roman- 
nosed God” who appears in the picture below them. Similarly 
B3-B4 denote the next deity and B6 the third one, though B5 on 
the other hand is not a part of his name but is one of the commonly 
occurring linguistic elements above referred to, grammatical, 
rhetorical, or ritual, thrown in at this point. 

Next, by comparing this te.xt and its pictures with scores of 
others of altogether similar construction it is possible to make a 
linguistic analysis, e.g. in the case of Figure 1: Al — -verb, A2 — 
object, Bl, B2 — subject; A3 — verb, A4 — -object, B3, B4 — 
subject ; A5 — verb, A6 — object, B5 — recurrent “particle,” 
B6 — subject. 

The object glyphs A2, 4, 6 are all the same and are the same as 
the object that all three deities are holding. In other words the 
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gods are here, as often, shown holding a hieroglyph, which in this 
case is a well-known calendric one, the radiating sign denoting day 
or sun, Alaya k’in. This use of a glyph in a picture is of course 
ideographic, which does not necessarily mean that the usage of the 
same glyph where it occurs in a text is always ideographic. Ap- 
parently the artists of these scenes, when unable to represent pic- 
torially something that nevertheless requires illustration, like the 
sun, or a day, are accustomed to insert a hieroglyph for it. This 
would tell us what we already may have suspected, that these draw- 
ings are in a semi-ideographic or “cartoon’’ style. The insertion 
of an ideogram to denote something undepictable is likewise seen 
in our modern cartoons : as when a character is shown holding, in 
lieu of the undepictable concept “money,” a bag marked with 
the dollar sign. Here the three gods hold the same hieroglyph, 
which again occurs regularly in the usual “object” position of the 
verses. 

Now assuming that each verse contains a verb, understanding 
by the term a word that names the action or status, there is only 
one sign left in each to be the verb, namely Al, 3, 5. These three 
glyphs are the same, and the action in the three pictures is the 
same. It is on this glyph, or the essential element in it, and on re- 
lated glyphs that I wish to focus attention. On the assumption 
that it answers to the common act depicted of the three deities, 
it might mean holding, holding out, or passing with the hand. Ac- 
tually, comparison of other texts shows us that the essential part 
of this sign, that is the main ellipse above the snail-like base, occurs 
as a verb in other passages and is usually associated with pictured 
actions of reaching out the hand or arm either with or without an 
object in the hand. Figure 2 shows Dresden Codex 15b, except 
that I have not drawn the complicated pictures of the gods but 
only the action or gesture depicted of each. The textual analysis 
is Al — verb, A2 — constant element, possibly part of verb, B1 — 
subject (the “Long-nosed God’’), B2 — “particle”; A3 — verb, 
AL — constant, B3 — unknown, BL — subject (the “Death God ’’) ; 
A5 — verb, A6 — constant, B5 — subject, B6 — object (held out 
in hand of subject). The action is extension of the hand, in one 
case empty and palm down, in the other two holding objects, 
though in only the third verse does this object appear to be re- 
ferred to in the text. 
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The lower part of the verb-glyph here will be noted as the sign 
in which we are interested. Comparison with other glyphs shows 
us that this sign is only a form of a very common Alaya character 
depicting a human hand, usually in a sort of pinching or grasping 
gesture. In the present case the hand is very conventionalized, 
and metamorphosed after a characteristic manner of Alaya art 
style into a head, with the space under the grasping fingers assum- 
ing the appearance of a closed and lash-fringed eye. The position 



of the hand, as a hand, has become anatomically impossible, yet 
there remains the prominent and unmistakable thumb, and a sort 
of wrist ornament peculiarly typical of this hand-sign, a circle 
with a central dot and usually one or two marginal tabs. Codex 
Tro-Cortesianus, Page 107a (old number, YI*a), shows seven 
pictures and in the text seven verbs of the same form as this in 
Dresden 15b except that the thumb is indistinguishable: the ac- 
tions consist of holding out various objects. Later will appear 
some further texts showing this sign and its outreaching gesture. 

We may surmise then that the glyph-block in which this hand- 
sign occurs in conjunction with an outreaching gesture in the 
te.xt is the way of writing a word meaning ‘‘hold out,” “pass,” 
or the like. Now is it possible to identify this as some particular 
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word known to exist in the Maya language having such a meaning? 
The answer that must be given for the present is; no, not at this 
very early stage of our investigation. For all we know there may 
be dozens or scores of words in Alaya having a meaning that would 
fit the case, all with different sounds. An attempt to select one as 
the one concerned in the above-mentioned texts would be at pres- 
ent only the wildest guess. 

However, by virtue of a certain characteristic of the structure 
of the Maya language, it might be possible to identify the first 
syllable of the word referred to by the glyph-block and meaning 
“holding out,” without actually knowing what the entire word 
might be. If, further, the hand-sign refers to this first sjdlable of 
the word, as seems likely from its prominence and position usually 
at the top of the block, we shall thus have a clue to the phonetic 
value, or one of the phonetic values, of this character. By first 
syllable of the word I mean the first consonant and following vowel 
of the verb stem shorn of grammatical prefixes. Such prefixes are 
practically limited to the personal pronouns and a few other parti- 
cles, are but loosely attached, and would probably correspond in 
most cases not to the main bodies of the glyph-blocks but to sundri- 
semi-detached elements occurring before them in the texts, e.g. 
the bow-shaped dotted uprights before the verbs in Figure 2. 

LINGUISTIC CONFIGURATIONS AS A MEANS OF 
RECOGNIZING WRITTEN SYLLABLES 

The characteristic of the Alaya language above referred to, by 
virtue of which we might perhaps hope to recognize first syllables 
of glyph-written words referring to certain pictured actions, will 
for the purpose of this paper be described in very condensed fash- 
ion, and only the main conclusions of a considerable amount of 
the w-riter’s own research in this linguistic field will be presented. 
His material wall eventually no doubt be accessible through later 
publication. There is no material on the same subject available 
elsewhere at present — for that matter there is no thorough de- 
scriptive treatment of Maya to be found published anywhere at 
the moment of this w-riting. All extant grammars are inadequate. 
The largest and most reliable body of information on the Maya of 
the Conquest period is lexical. Of that there is an abundance, but 
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it is very chaotic, in an almost unassorted shape. It is chiefly 
from an assorting, sifting, and analysis of this material contained 
in lexical collections, especially in the two largest such collections, 
the ‘‘Diccionario de la lengua AIa 3 'a” of Juan Pio Perez and the 
“Motul Dictionary’’ (16th century) attributed to Fray Antonio 
de Ciudad Real, that the writer has obtained the lexical data used 
in this paper. 

Alaj’a is a language, in the main, of a simple analjAic tj^pe with 
a moderate amount of agglutination. It is in manj' waj's not far 
removed from the isolating manner, e.g. stems can often be used 
either as verbs or nouns without alteration, agglutinative affixes 
are juxtaposed without involving phonetic changes, some affixes 
are clearly compounded stems, and word order and context play 
a large part in determining relations. The onlj' internal changes 
found are reduplication and variation in length of stem vowels. 
The technique chieflj' employed is suffLxation, some of the suffixes 
being used morphologically, perhaps a greater number deriva- 
tionall 3 ’. Prefixes seem confined to: a, pronominal prefixes and 
tense particles, which are so nearlj' independent that they should 
preferablj' be called proclitic words; b, a few derivational pre- 
fixes; c, a number of preposed elements of concrete meaning that 
appear to be nothing but ‘‘petrified” compounded stems. Com- 
position of two (seldom more) stems is a live creative process. 

The lexical material above referred to is a mass of words con- 
sisting of stems plus incremental elements, all rather at loose ends. 
When this material is arranged, compared, and the words stripped 
of their morphological and derivational elements — and this is 
easy because of the simplicity and regularity- of Alaj-a and the 
practical absence of phonetic altering — we find that the lexical 
basis of the language consists of : first and chiefly, a body of mono- 
sy-llabic biconsonantal stems (consonant-vowel-consonant, CVC, 
including VC, i.e. zero -V-C) ; secondly-, a smaller body of mono- 
sy-llabic monocon.sonantal stems (CV, including V). The compari- 
son of other languages of the (Mayan stock, especially- Quiche, and 
also comparison of the Vlay-a stems with one another, strongly 
suggest that the stems of the first type, CA'C, are derived by loss 
of final vowel from earlier disy-llabic biconsonantal stems (C\"CV) 
and that these in turn have been largely or even entirely derived 
by- composition and affixation from stems of the type CV. In 
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Quiche, for example, various consonants are grammatically suffixed 
to stems of the type CYC with connecting vowels that vary accord- 
ing to the particular stem, suggesting old final stem vowels that have 
been preserved in nexus. Furthermore, in Alaya, and also in 
Quiche, stems of the type CYC are found in groups CYCh, CYC3, 
CYC4, etc., having the initial open syllable, CY, the same, and 
the meanings of the stems similar (sometimes almost the same) or 
presenting a recognizable similar element of meaning, which in 
some cases can be connected with the meaning of stems of the 
corresponding plain CY type. 

For instance, we find in Alaya the following group of stems all 
with the idea of union, connection, and contact: tah, knock; tah, 
to, up to; tap’, knock together; tab, unite, tie; tam, while, mean- 
while (cf. the next) ; tan, midst, middle; tan, toward; tak, until; 
tak, put down in, under, between: tak’, unite, join; tal, touch; tal, 
come, bring. The common element they contain may be that 
which appears in the C\'-tj'pe stem ta, come, bring, which may be 
included in the same group. 

A group in pi- is stamped with the idea of a swift motion, push, 
or throw off or outward: pit, slip off, slide, loose; pit, blow (nose) : 
pik, push, throw down; pik, to fan or winnow; pik’, throw, dash, 
scatter, shatter: pits, play ball; pitc, pour or run liquid out of an 
orifice: pil, particle of motion away. Perez gives a form, interest- 
ing as an example of stem composition with the stem he, to open, 
and the old stem pi, seen petrified in the above examples: pihe, 
to open widel}'. 

A group in sa- has the idea of dispersal; of an expansive move- 
ment that passes out and away beyond narrow bounds, com- 
prehending the different aspects ^ of spreading or extension and of 
complete dissipation and disappearance: sats’, e.xtend, stretch, 
enlarge: sats, throw away, dissipate, destroj'; sak, augmentative 
element: sap’, drain, drip, be wasted, evaporate: sap, be poor; 
sa, swelling (of fle.sh) ; sap, lose savor, become tasteless; sam, 
expend, pay, cost ; sam, disappear: sam, pass time quickly, soon; 
sam, give off odor: sat, sat’, lose, spend, disappear; say, dislocate, 
detach: say derivatives, fountain, spring: sal, be light, lighten: 

1 These differences of aspect Tperfective, iraperfective, neater, transitive, etc.}, which in- 
evitably bulk unduly large in English translation, are readily changed by Maya processes of 
verb-theme derivation, and must not be confused with the underlying concrete idea expressed 
by the stem. 
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sal, air off, dry, cool by evaporation. There is another smaller 
group of sa stems referring to powdery, scatterable substances and 
hence not entirelj’ removed in idea from the larger group : sab deri\'- 
atives, powder, soot; sam, sand; sa, atole Icorn-meal stirred 
in water). There are some other sa stems which may be somewhat 
more distantly connected with the same original stem sa, e.g. sas, 
shine, be bright, sak, white, clear, also "apparent,” from the 
idea of radiating, spreading visibility or light in all directions; cf. 
sab derivatives, watch-tower, to spy, and sak derivatives, cloth, 
weave, possibly from the idea of spreading out the threads into 
a broad woven tissue. 

The group in ku-, meaning sit, rest, be set, fixed, or quiet, is a 
very clear one, especially in the Alotul dictionary (Perez is less 
full on these ku words): kul, sit, set, reside, calm down, quiet; 
kut, sit; kutc, a seat, a resting-upon; kus, hold in restraint, de- 
tain; kum, sit, set, rest, stop; kup, calm down, quiet, be re- 
strained; kuy, harden, petrify, ripen fruit; kuk, ripen fruit. 

Other tjqtical groups are: bi-, varjung to be-, move, go, agitate: 
bin, ben, go; be, way, road; bit’, pinch or work with fingers ; bik, 
be yielding, pliant; bik’, wave, undulate, wriggle, go like a snake; 
bis, pick up, carry; bis, trace, trail: bits’, throttle, strangle, work 
into shape, mould; bil, drag, trail, turn. 

K’e-, turn, twist, change: k’eb, go or turn aside, lean, tilt, err, 
sin; k’ep, unequal, divide unequally, transgress, disobey; k’en, 
twist, bend, double; k’ek’, a hook; k’ec, change, exchange; k’etc, 
twist, crook, swerve, go aside; k’ey, reproach. 

K’i-, radiate, glow, dart forth: k’in, glow, warm, sun, day; 
k’it, scatter, strew, sow; k’is, spurt, gush; k’ik’, blood, bleed; 
k’ic, projecting prickles or thorns: k’itc, glow, be warm or in- 
vigorated; k’il, glow, heat, be flushed, sweat. 

It is not possible here to give further citation of the larger 
groups with their extensive ramifications of the central idea, nor 
of anything like a representative number of groups, nor of similar 
groups in Quiche that throw sidelights on the meanings of the old 
monosyllabic stems. W'hat has already been said is sufficient to 
explain the principle. 

It follows that there is a much greater possibility of hitting upon 
the first syllable of a glyph-written verb referring to a certain kind 
of pictured actions or states than if this sort of grouping did not 
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obtain. The common initial glyph element shown by a number 
of glyphs referring to a number of somewhat similar pictured con- 
ditions might very possibly be the way of writing the common 
first syllable either of a number of these somewhat similar verbs 
or of one and the same verb, it matters not which for our purpose 
of gathering some first leads to phonetic values. A knowledge of 
the groups and their meanings offers the possibility in certain 
cases of working with the rather vague, general ideas that may be 
culled from pictures before one is equipped to pin down the e.xact 
meaning of the pictures to that of a single word, and also the pos- 
sibility of recognizing the first syllable of an unknown word before 
one is equipped to recognize the entire word. Thus, if we find a 
considerable number of pictures in which the distinctive action 
appears to be that of sitting, and the verb-glyph in all cases has 
the same initial or main element, it is at least a working hypothesis 
that the verbs above the pictures are members, or a member, of 
the ku- group, and that the phonetic value of the first element of 
the glyph is ku, though we may not yet know whether the exact 
translation of a particular verb is “sit’’ or, say, “rest,” or “keep 
still,” nor yet whether this verb is kul, kut, kutc, kus, kum, or 
kup, out of the list given above, or perhaps some other derivative 
of the ku element not to be found in extant dictionaries. These 
questions we may hope to answer later as we succeed in more posi- 
tively identifying our initial clues by checking against their use 
in day, month, and other calendric signs and against Landa’s 
characters, and b}' the test of substitution in other textual pas- 
sages. 


THE PROBLEIM OF THE SYLLABLE DENOTED BY 
THE HAND-SIGN 

We may now return to the problem presented by the hand or 
hand-derived sign which we saw appearing as the first or main 
element of verbs referring repeatedly to pictures showing outreach- 
ing, outholding, or hand-passing gestures. Our attempt to obtain 
a clue to the first syllable of the verb or \'erbs here being used will, 
if we have some acquaintance with stem groups, take the form of 
looking for a stem group that shows us a meaning or meanings 
similar to these gestures. The group which I finally selected as 
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best satisfying the requirements is the group ma-, with idea “pass,” 
comprising a number of varied nuances not dissimilar from those 
which the meaning “pass” may assume in English. Because of 
its importance to this study I shall give all the stem-meanings in 
some detail, classified under the various aspects of the “pass” 
idea which they represent. Homonyms will be given distinguishing 
numbers. The material is from the Perez dictionary, which is more 
full as to this group than is the IMotul. 

Ma- Group : 

1. Passing in general: mal, pass, passing, chiefly as (a) pass, 

(b) advance, improve, before, (c) go by, miss, err, (d) 
times, repetitions; man 1, pass, chiefly as (a) pass (the 
most common modern word for pass, in all senses), (b) 
cease, (c) exceed. 

2. Pass with the hand, transfer, hand out, handle, make passes, 

wield (mal and man above also may convey the meaning 
of transfer); mah 1, lend, rent; man 2, buy, trade; mat, 
receive a free gift or favor; mate, handle, hold in hand, 
wield, grasp; mak’ 1, handle, manipulate, adjust. 

3. Passing in time: -ma 2, tense suffix denoting remote past; 

man 3 (or usage of man 1), recur, continue (of days and 
time); mab 1, continue, not stop. 

4. Evanescent and negational, pass away, cease, diminish, re- 

duce: ma 1, not, no, and as verb, cease, reduce, diminish; 
mab 2, deny, slight, annul, revoke; mate’, (a) flatten, 
level, dent, (b) calm, quiet, weaken; mak’ 2, wear away, 
dissolve, eat away; mac, crush, flatten; may, reduce to 
fineness, pulverize, sift, filter, refine; mas, wear out, wear 
thin. 

5 . Pass over the whole of an area, cover, extend over: mab 3, 

review, inspect, visit one’s animal traps: mak 1, cover, 
close, stop, restrain, control, covering, lid, case, shell, pit- 
fall, span of distance; mak’ 3, (scalp-) crust, (cork-) 
bark; mak’ 4, tendrils, certain feathers. 

6. Pass, surpass, exceed: mak 2, superior; -ma 3, suffix of 

strong affirmation (cf. "exceedingly”). 
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The meanings here that suggest the hand-passing and holding- 
out attitudes in our picture series are of course those of sub-group 
2; mah 1, mate, mak’ 1 as ordinary transitives, man 2 and mat 
as causatives, together with possible uses of the very common mal 
and man 1, pass, and the general idea “pass, transfer, extend” 
that pervades the whole large group. In Quiche there is a similar 
group of ma- stems, with typical idea and main divisions very like 
the Maya, but with different individual stems. I need refer here 
only to the hand motion sub-group: mah, catch, seize; mak, 
pick, pluck: mas, grope, feel about; mate, strike, work upon. 
Tzeltal, the language of the region in Chiapas containing Palenque 
and other old Maya cities, according to the small published vocab- 
ulary of Vicente Pineda, has man, buy, and mal with the interest- 
ing meaning, scatter, throw water. 

Let us then assume provisionally that the hand-sign has the 
phonetic value either ma or maC (where C is an unknown conso- 
nant). But the second assumption becomes practically equivalent 
to the first when we consider that Landa’s list shows only values 
of the first (CV) form, and that a syllabic sign of the form. CVCk, 
could readdy come to be used as CV, except in special cases where 
the value of the second consonant would be specially affirmed. 
In other words the sign would be a polyphone, as are most of the 
signs of the Babylonian syllabary, but for present purposes we 
need consider only the value ma. As yet this value is only provi- 
sional, and must bear the test of being able to correlate a number 
of hitherto uncorrelated facts concerning the IMaya writings. 

UTO-AZTECAX AFFINITIES OF THE 

:maya hand-sign 

The Aztecs at the time of the Conquest pos.sessed a system of 
writing that had points of resemblance to the IMaya hieroglyphs, 
although it was to a great extent built upon the use of simple 
pictures ideographically, and on picture elements with phonetic 
values derived from the Aztec or Nahuatl language. Of this system 
we have some positive knowledge derived from post-Conquest 
records of proper names written in the system and accompanied 
by tramsliterations in the Latin alphabet. The system was ob- 
viously cruder than that of the ilaya and, so far, we know of no 
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texts written in it, but only personal and place names. At the same 
time it shows indications of being somehow connected with, per- 
haps imitated from, the Alaya system. The forms of some of the 
glyph elements and of some of the tlauiztli or Aztec heraldic in- 
signia recall certain Alaya glyph elements. Some phonetic values 
and meanings seem inexplicable from the Nahuatl language — 
for instance, the crossed bands or Alaltese cross with the value ya 
or yao, which I hope to show at another time to be one of the 
values of a similar Alaya figure. 

In this Aztec system a hand has the phonetic value ma. This 
is a value naturally derived from the Nahuatl language, in which 
the stem meaning hand is ma. Nahuatl belongs to the LTo- 
Aztecan linguistic family, a stock which so far as we know at 
present is either not connected at all with the Alayan stock, or con- 
nected only very distantly. Throughout the Uto-Aztecan family 
the stem meaning hand is ma. This is not true of Alayan, in which 
the stem for hand is k’ab. At the same time, Alayan, as we have 
seen, shows us groups of stems meaning, not hand, but actions of 
the sort done with the hand, which have an initial element ma, and 
these are apparently connected with an old “root’’ ma meaning 
pass or extend. L'to-Aztecan languages also show an initial element 
ma- meaning action with the hand, and the stem ma, hand, in 
Uto-Aztecan (it also means arm, branch of a tree, and an exten- 
sion in general) is likewise connected with an old root ma that ap- 
pears to mean extend. This similarity between stems of two differ- 
ent linguistic families may' either point to a remote kinship or it 
may be a case of one of those common features that often extend 
through unrelated but territorially adjacent North American 
stocks. 

We have here a possible explanation of why the ancient Alaya 
might have used a hand to denote the sound ma. Thus far we have 
only pointed out from pictorial textual comparison a likelihood 
that they may have done so, but without understanding why they 
chose such a figure, unless it was a case in which the hand might 
have been originally used, not rebus-like to be pronounced "hlvnd,” 
but somewhat like an ideographic determinative, symbolizing 
actions of a sort denoted by the ma- sub-group 2 verbs, and to be 
pronounced as one of these verbs. There now appears the further 
possibility that the Maya system may have borrowed this sign 
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from people who spoke a Uto-Aztecan language. In such a lan- 
guage a pictured hand would be the most natural way in the world 
to denote the sound ma, and if simply pronounced rebus-like as 
‘‘ HAND " it would sound as “ma.” We know that Alayan and Uto- 
Aztecan peoples have been in close contact in Central America 
from early times, and that the exchange of rebus-like signs between 
the two elements of a mixed population ought to be conducive to 
the building up of a phonetic syllabary, judging from the example 
of the Babylonian cuneiform. Another possibility, in view of the 



Figure 3 

Aztec hieroglyphs: a, Matlac Mam, from Codex Huexotzinco: 6, Acolman, from 
Mapa Quinatzin, c, Oil Mam, from Codex Huexotzmco; d, Manauatzm, from 
Mapa Tlotzm 


general similarity in respect to ma- stems between Alayan and 
Uto-Aztecan, is that Mayan may have at one time contained like 
Uto-Aztecan a separable element ma “hand,” or “with the hand,” 
that no longer occurs independently. 

Figure 3 shows Aztec hieroglyphs from three documents. Codex 
Huexotzinco, IMapa Quinatzin, and Alapa Tlotzin, post-Conquest 
records containing personal-name hieroglyphs transliterated in 
Roman letters. Here the hand has the values mani and man, and 
not simply ma. The reference is partly to the Xahuatl verbs 
mani, e.xtend, and mana, preterite man, lay, extend, pat out tor- 
tillas between hands, offer (gUph manauatzin), from above- 
mentioned root ma: but the glyph and name matlac mani (Ten 
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Mani) tell of ISIaya origin too. Personal names beginning with a 
numeral are always names of days in the tonalamatl, and the sec- 
ond part of the name must be one of the twenty day-signs. The 
individual named 10 Alani had a name borrowed from some Maya 
dialect, for in Aztec there is no day-sign name resembling ISIani. 
The usual Maya hieroglyph of the se\enth day-sign, the Alaya 
name for which is manik’ (usually spelled IManikj is shown in 
Figure 4, a. It is always written by the hand-sign in which we are 
interested. 

This confirms the value ma that we have postulated for the hand, 
for the IMaya name of the day-sign that we know (it may have had 
other names) begins with ma. The type of writing used here may 
be either one of two. First, the glyph may be an abbreviation for 
the name manik’, using the initial character to stand for the 
whole word. Or again, for all we know the name may be written 
in full ; the hand-figure may contain fused in it some element that 
we cannot at present recognize which completes the word. It is 
possible that the space under and between the figures when shaped 
conspicuously like an inverted T or broad Y may denote the last 
syllable -ik’, for a broad Y or T is the distinctive element of the 
day-sign Ik (ik’). Ordinarily, when the hand is used not as a day- 
sign but simply as a syllabic character, no attention need be paid 
to this finger-space. The meaning of the name Manik is not 
known, although a conjecture in this direction will later be offered. 

CHARACTERS FOR MA AND M IN 
MAYA WRITING 

Figure 4, c, is the sign given by Landa as equivalent to m. I re- 
gard it as a corrupted reproduction of a cursive Manik. Landa 
pictures it turned on its side, which has caused some confusion. 
The essential earmarks, viz. the hole enclosed by pinching fingers 
and \'estiges of the wrii^t ornament, seem to be preserved in their 
proper relative positions. The difference from the classical Manik 
is still not so great as in the late form of Alanik from the book of 
Chilam Balam of Kaua, shown in Figure 4, b, in which all that 
remains is the finger space conventionalized into a keyhole form. 

In Landa’s drawings of the month hieroglyphs he does not give 
for the month Cumhu the classical glyph, but instead the composite 
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glyph-block shown in Figure 4, d, which is apparently a phonetic 
recording of the name Cumhu. The upper left component (glyph 
of day-sign Cauac) is the one cited by Landa in his “alphabet” as 
having the value “cu” (phonetically ku), and the right half of the 






FiGrRE 4 

a , Day-eign Manik fform commoa in the codices) ; 

b, Manik in a late and very corrupt form (Book 
of Chilam Balam of Kaua); c. Sign recorded by 
Landa for M: d, tfnusual hieroglyph for month 

Cumhu recorded by Landa 

block is a form of the day-sign Ahau (pronounced nearly %au) 
which would seem to represent the syllable hu. It is possible that 
the name of the month may have been originally Cumhau, for the 
Motul dictionary gives “cumhau” as the name of a “prince of 
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demons,” that is, probably, a divinity invoked in ^laya magic 
(the name Cum Ahau would mean Lord of Rest, or of Sitting), 
whose name might well have been that of the month in question, 
so that Landa's (a)hau sign may represent the syllable hau of an 
original month-name, Cumhau, later Cumhu. Our analysis thus 
far leaves the lower left component in Figure 4, d, as the only one 
that could represent the element m. I should consider it a conven- 
tional form based on ^lanik, with the wrist ornament clear but 
the fingers reduced to two curving bands approaching at the top. 
The block may then be read ku-m-hau. 

Here then we seem to have the character in a truly alphabetic 
use such as might readily ha\'e grown out of an earlier syllabic use. 
As mentioned above, Mayan comparative linguistics suggest that 
many Maya monosyllabic stems have lost a final vowel : kum may 
have been originally kuma. The syllabic writing ku-ma may date 
back to the time before the final vowel was lost. After the loss 
of the vowel the character ma would here acquire the value of m, 
though containing an implicit vowel, a, which a reader would 
then regard as “silent,” as we do in reading the English final -e 
which has been preserved by our writing traditions. In other con- 
texts the same character might retain the value of its a and be 
read ma, the Maya reader being of course “initiated” in regard to 
all such differences. So in reading English we insist on not “sound- 
ing” the letter e in the contexts line or lines, while in the context 
linen, which to the uninitiated might seem of exactly the same 
order as lines, we are equally determined to pronounce it. 

Beginning with Page 17 of the Dresden Codex there runs along 
the bottom strip of the manuscript (17c-20c) a long series of pic- 
tures showing essentially the .same scene with variations, accom- 
panied b}'' verses or titles all appearing on analysis to have the same 
verb, hinough of this series to show its general character appears 
in Figure 5. The behavior depicted of all the characters in the 
pictures is that of sitting, and there seem to be no other actions, 
e.g. with the hands, that are of consistent importance. Each pic- 
ture shows the leading “goddess” of the Codex, whose name- 
glyph appears usually as glyph B1 of the title (less usually B2 and 
sometimes omitted), and on her back sits another and smaller figure 
whose head and general characteristics are different in the different 
pictures. The name-glyphs of these smaller figures can often be 
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identified by being the same as the hieroglyphic forms given to 
the heads of the figures, and are frequently in position Al. One 
of the remaining two positions of the title is a variable element, 
often one of the recurrent grammatical, rhetorical, or ritual words 
of such frequent use in these texts. The verb is regularly in posi- 
tion A2, or occasionally in Bl, and is always essentially the same, 
though it may have a varj^ing prefix. The small sitting figure and 
the large goddess are respectively subject and object or vice versa, 
which of course we cannot yet say, but we may fairly conjecture 


1 



a 


Figure 6 

Verb-glyph containing Ku 


that the meaning is either “X sits or rests on goddess Y,” or with 
a causative verb “goddess Y affords a seat, or gives support to, or 
carries seated X.” 

We have already seen, in examining the ku- group of stems with 
their prevalent idea of sitting, that we might suspect a constant 
initial element of a verb-glyph seemingly referring to sitting to be 
probably ku. Here is a case in which this idea proves fruitful. The 
verb-glyph in question is shown enlarged in Figure 6. The initial 
and constant element marked (1) is the character (the glyph of 
the day-sign Cauac) given in Landa’s list as “cu.” Furthermore, 
the entire verb-glyph has a great similarity to Landa’s phonetic 
glyph for Cumhu. It is in fact his Cumhu without the “hu,” that 
is without the appended Ahau or “hau,” and with another ele- 
ment (3) prefixed. This element (3) is very frequently used in 
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Alaya writing and is given by Landa in a crudely drawn and 
thickened form as having the value of a. Although this element is 
placed before the ku, its base rests on the special form of ma used 
here (2) and also used in Landa’s Cumhu (here reduced practically 
to the wrist ornament and minus all resemblance to a hand), and 
I should consider that this a is to be read last. In other words, the 
block is probably to be read in a clockwise rotary manner, ku-m-a. 
This would be the IMaya verb form usually written cumah, in 
which the unvoiced vanish of the final vowel was heard and written 
by the Spaniards as h, but was verj- likely not written at all by the 
Maya. Cumah is a perfective form (at the present day used as past 
tense) of cum, sit, rest, rest upon. Perez gives the meaning as 
“rest, be still”; the Motul dictionary as “sit.” A preliminary 
rendering of these passages may thus be made after the following 
fashion in the case of the first picture and verse (17c) of the series; 
X (Death God, name 1) ku-ma-a Y (goddess) Z (Death God, name 
2); translated, X (Death God called by his name 1) sits upon Y 
(goddess) (as) Z (Death God called by his name 2). The last word, 
Z, is apparently in apposition with X. The two glyphs X and Z 
are usually found together, forming the usual name of the Death 
God. 

There seem to be two basic and very different modes of treat- 
ing the human hand as a hieroglyphic element in Alaya and also 
in Aztec writing. One is the out-holding or passing gesture seen 
in Manik and in some of the Aztec forms of Figure 3. The other 
is the two outspread palms held toward the observer as in the 
Aztec glyph manaua-tzin (Fig. 3), which partly is ideographic of 
manaua offer, a derivative of man-(-i, -a) spread out, and partly 
uses the phonetic complement of the hand ma to suggest the initial 
syllable. The use of a conventionalized two-palm figure of this 
sort by the Alaya as a glyph element is very common. A typical 
form of it occurs as the top element of the glyph of the month Mac 
(phonetically mak), shown in Figure 7, a. This upper element 
looks as if based on a pair of outstretched hands or paws, the finger 
lines being merely a sketchy filling-in treatment, so that they may 
be of any number. Figure 7, c, is a form from the codices with 
only one hand, in the same outspread attitude and bearing a wrist 
ornament. Figure 7, d, is a sign recorded in Landa’s sign list as 
“ma” and, as comparison with the codices shows us, is simply the 
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two-palm top part of Alae. This immediately suggests the ques- 
tion: what is the function of the bottom part of Alac? Several 
different elements are used in the bottom position. The lower part 
of Alac (Fig. 7, a) is the death’s head of the day-sign Cimi (pho- 
netically kimi), which is shown separateh'^ in Figure 7, e. It is this 
sign in cursive form (Fig. 7,/), that Landa records for the sound k. 
The form a may then be read ma-k. The bottom of c is a comb- 
like sign which Landa records (g) as ca (phonetically ka) ; so that 
this glyph may be read ma-ka. 



Figure 7 

a, Month-sign Mac. form in the inscriptions; b, Another form of Mac m the inscriptions; 
c, Form of Mac in the Codices, d, Sign recorded by Landa as Ma; e, Day-sign Cimi from 
inscriptions;/, Sign, obviously a form of Cimi, recorded by Landa as “K”; j?. Sign recorded 

by Landa as Ca 


Figure 7, b, is a less common form of Alac. At the top is the ma 
component, but with both hands turned the same way, and at the 
bottom a form of the comb sign for ka or k. Between the two is 
what I take to be an ideographic determinative for mak. By re- 
ferring to the ma- group of stems above, it will be seen that the 
stem mak 1 means cover, close, restrain, control, and as a noun, 
covering, cover, lid. The middle component looks to me like a 
basket or pot with a lid having its top crossed by a strap-like 
handle. If so, the glyph may be read ma ^^’^^-ka. 

I have examined all the rare variant forms of Mac cited by 
Morley,^ and find that all consist of the hand-top ma with various 


^ Morley, 1916. 
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subfixes understandable as denoting k sounds, e.g. the fish kai and 
the sign of the heavens kan. 

Figure 8, a, shows the hieroglyphs in Dresden Codex page 15c, 
one of various texts in which the two forms of ma-sign, Manik 



a, Dresden Codex, Page loc; b, Dresden Codex, Pages 13b-14b: c, Gl 3 rph of the “North 
Star” god, Xaman Ek; d, Sign recorded by Landa for X (sh) 

and ]ilac, are united as though to confirm their common sound, 
reminding one of the joining of the determinative MAK to ma 
in Figure 7. 
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The Mac is sometimes below and sometimes above the Manik, 
which is in head-variant form. The linguistic analysis is A I — 
verb, A2 — -object, Bl, B2 — subject; A3 — verb, A4 — -object, 
B3, B4 — subject. The action shown in the pictures is “passing” 
the object, which is the “sun” sign. 

Figure 8, h, shows a verb and object from an extended passage of 
the Dresden Codex, 13b-14b. In each of sLx pictures the verb is 
the same, being the IMac-lManik compound shown, with different 
objects and subjects. The six pictures all show the action of 
“passing” the objects. 

Figure 8, c, shows a common name-glyph of a deity who fre- 
quently figures as subject, which glyph is another kind of head- 
variant of Manik. The treatment of thumb, thumbnail, and fin- 
gers may be seen in the top part of the head; the demilune enclosed 
by the fingers is there, and the WTist ornament. The front of the 
glyph has been rendered into the face of the god in question, with 
the thick lips and blobby nose characteristic of his pictures. The 
Manik treatment will lead us to expect a god with “ma” in his 
name. As it happens, this god has long since been identified by 
Schellhas as the god of the North and the North Star, called by 
the Maya “North Star,” “Xaman Ek” (phonetically caman ek’). 
Figure 8, d, shows that, according to Landa, the Maya used the 
face of this god caman (“north”) to denote a sound like the old 
Spanish x, that is c (sh). The lips and nose on this sign are quite 
peculiar to him. His name-glyph in its fullest form is then a 
fusion of his own c-sign with ma, with the added feature that it 
is pictographically determinative of him, and so may be read 
c(a)-nia.‘^'^’^'‘‘^^ 

One of the most frequently occurring forms of the hand-sign in 
the codices is the name-glyph of the “Long-nosed God,” who is 
now generally regarded as the same as the late Maya god Kukulcan 
(phonetically k’uk’ulkan) or “Feathered Serpent,” who can in 
turn be identified with the Toltec and Aztec “feathered serpent” 
god, Quetzalcoatl. His name-glyph may be seen by referring back 
to Figure 2, where it appears as glyph Bl, subject. It is essentially 
a head-variant of the hand-sign, having the thumb and fingers 
appearing at the top and conspicuously marked wdth the second 
day-sign, Ik (phonetically ik’), a figure like a broad Y or a T. In 
the example seen in Figure 2 it is the space under the fingers that 
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is shaped into this T-form and does duty as the Ik that is so char- 
acteristic of this deity. The word ik’ means wind, and in nearly 
all the other Middle American languages, including Aztec, the 
second day-sign is named Wind. Now in the Aztec pantheon 
Quetzalcoatl was god of the wind, and his head with a trumpet 
mouth was the Aztec glyph of the second day-sign Ehecatl (Wind) . 
So if Kukulcan is the same deity as Quetzalcoatl, it is natural 
that we should find the sign Ik used as his distinctive emblem. 
But why do we find the combination of this sign with the hand- 
sign? Let us try the hypothesis of phonetic writing. As a phono- 
gram, the sign Ik is probably polyphonous, but on assumption 
that a “wind’’ etymology underlies the name of the god here 
written, let us assume that its value in this name is ik’. Then, 
neglecting the unknown value of the roller-like affix, we can 
read ma — ik’- in the name. Now we know that the Alaya priest 
whose business it was to conjure the winds, and hence presumably 
to invoke the wind god, was called Ah Macik (phonetically ah 
rnakik’).! The name means “he who covers or restrains the wind,” 
from mak, cover, restrain. It was not uncommon in Middle 
America for a priest to be called by the same name as the god he 
served. Thus in Mexico the priest of Quetzalcoatl was himself 
called Quetzalcoatl as the title of his office. Conversely, the priest 
called Ah Alacik might perhaps be the priest of a god called Ah 
Macik, “the god who restrains the wind,” and this might be another 
name for Kukulcan, as Ehecatl was another name for Quetzalcoatl. 
I take it that it is this name or some name very similar, and not the 
name Kukulcan, that is written in the glyph, phonetically ma — 
ik’-, of the “Long-nosed God.” Of course we cannot yet read the 
value of the roller-like affix, nor what consonant, if any, intervenes 
between ma and ik’. It is of course possible that the intervening 
consonant is not k. Recollecting the “passing” gesture so fre- 
quently depicted of the gods in the Dresden Codex and the recur- 
rent hand-sign in the verbs referring to it, we might hold in reserve 
the conjecture that here might be a name based on, say, mate, 
handle, wield, or man, pass. The latter assumption would give us 
(ah)man-ik’ (he who) passes out or dispenses the wind, which 
might be the etjunology of the word Manik. On this assumption 
Alanik would be a divine name, a term usually applied to Kukulcan 


^ Morley, 1915. 
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but for unknown reasons assigned also to the seventh day-sign, 
which is therefore written by an abbreviated form of Kukulcan’s 
name-glyph. At present this is merely an insecure hypothesis put 
forth for the purpose of stimulating more inquiry along the same 
direction. 

USE OF THE HAND-SIGN FOR ZERO AND 
‘•ENDING” 

Next for consideration come the uses of the hand-sign in the date 
inscriptions. First, it is used as a sign for zero in substitution for 
the more usual rosette-like sign for zero, when stating numbers. 
A Alaj^a number had its unused terms filled out with zeros; thus 
the period nine cycles six katuns would be stated “nine cycles, 
six katuns, zero tuns, zero uinals, zero days.” In figure 9, a and b 
show the hand for zero in stating “ zero days,” one from an early 
date on Zoomorph P at Quirigua, the other from a late date from 
Quen Santo. More common than the plain hand for zero is a head- 
variant in which a hand clasps or replaces the lower jaw, as shown 
in Figure 9, c. This form follows the analogy of the head-variant 
numerals. 

A negational value for the hand-sign was also though rarely 
found in the Aztec sign system, wherein the hand in the pinching 
gesture of Manik was sometimes used not as ma but to be read as 
some negational or cessational word of the Nahuatl language. The 
Codex Huexotzinco (Fig. 10, a) shows a hieroglyph in which a 
hand in the pinching position of Manik is to be read ayac. Ayac 
means (a) no one, none, (b) to be no longer. The indication of a 
calyx over the hand is the sign for xochitl, flower, and the scribe 
has transliterated ayac ixochiuh “nobody’s flower.” In Figure 
10, b, we have essentially the same hieroglyph with the addition 
of an ideographic determinative, used to express the name xochi- 
poloa, “he loses the flowers.” The hand here has the value poloa, 
lose, lack, fail, perish, destroy; the determinative is a cut flower 
in a vase, preyed on by an insect. 

This Aztec sign has certainly all the appearance of being imi- 
tated from the Alaya glyphs. In the first place, the pinching posi- 
tion is like the typical Alaym Alanik and differs from the ordinary 
Aztec treatment of the hand in hieroglyphs, in which the fingers 
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and thumb are extended straight (see Fig. 3). Secondly, the sign 
is used in a purely ideographic way to mean “no one, none” and 
“lose, all gone.” This is not only the meaning of the hand as the 
Maya mathematical zero, which use is a thousand years older than 



Figure 9 

a, “Zero Days” from Zoomorph P, Quirigua; b, “Zero Daya” from 
Stela 2, Quen Santo; e. Head-form of Zero; d, “Katun 17 Ends,” 
from Stela E.Quirigua 

the Aztecs, but there is no other apparent explanation of the source 
of the Aztec meaning. There is no obvious connection between a 
hand and the idea of negation, nor is there any connection between 
these ideas by way of the Nahuatl language. It is not possible in 
Nahuatl to make a pun or rebus on the words “hand” and “no- 
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body” or “lose.” Therefore this Aztec negational sign is undoubt- 
edly a carry-over from the hand-zero of Maya writing, with which 
we may compare the carry-over of the ]Maya day-sign figures 
IManik and Cib in the Aztec day-sign inscription at Tepoztlan in 
Central Mexico.^ 

If this is the case it would indicate that the Maya so-called zero 
denoted by a hand was not a true mathematical symbol like our 
zero; i.e. it was not called by some special mathematical name like 



Two name-hieroglyphs from the Codex Huexotamco: a, Ayac Ixochiuh; &, Xochipoloa, 
followed by explanatory pictograph 


“zero,” “ought,” “cipher,” but was an ordinary word not having 
any essential connection with mathematics and was probably 
called “none,” “no,” or the like. For it is not likely that one would 
borrow a purely mathematical symbol like "zero” with the inten- 
tion of having it read as “no one”; in other words, take a mathe- 
matical sign out of a purely mathematical pattern and use it in a 
pattern that is not mathematical or numerical at all but simply 
a pattern of ordinary speech. If some Nahuatl people borrowed 
a Maya sign and read it “no one,” it was probably because the 
Maya also read it “no one.” 

This becomes immediately clear when we examine the Maya 
language. The ^laya word for no, not, no one, none, is ma, and as 
we have seen the hand-sign is the phonetic symbol for ma. In the 
Maya numbers, then, the hand-sign ma is simply phonetic for ma 


I See Whorf, 1932. 
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“no,” and the glyph-blocks cited are to be read ma k’in “no days.” 
We may compare such common Maya expressions as ma k’aba, 
no name, ma buk, no clothes, ma tak’in, no money. 

Declarations of the end of a time period in the inscriptions have 
long been known. The “ending sign” that announces the fact is 
often the hand-sign, as in the declaration at the end of a seven- 
teenth katun on Stela E, Quirigua, shown in Figure 9, d. This is 
very likely the verb ma, ceases or has ceased, but it might also 
be any one of several other \'erbs of the ma-group, such as mal, 
passes or has passed, man, pass, mab, annul, mas, wear out. To 
determine the exact form it will be necessary to find out whether 
the lower part of the glyph is phonetic, and if so what its value is. 

THE HAND-SIGN IN GLYPH C OF THE SUPPLE- 
MENTARY SERIES 

One part of the inscriptions where the hand-sign is almost always 
found is that which has received the name of the Supplementary 
Series and which Teeple several years ago proved to be a statement 
of the age in days of the current moon at the date given by the 
accompanying Initial Series, and of the number of moons that had 
already occurred in the lunar half-year, an artificial period of six 
moons. ^ The glyphs, i.e. in all probability words, in which these 
statements are recorded follow such a cut-and-dried formula that 
usually it is possible to recognize the general function of each 
by its invariable position in the sequence, even when the forms 
show considerable divergence. On this fact is founded the present 
designation of these glyphs by letters given by the order. Glyph B, 
Glyph C, etc. Up to the present time these glyphs have been 
treated simply as mathematical “operators”; i.e. no attempt has 
been made to treat the “series” as a stereotyped sentence of IMaya, 
consisting of ordinary words, some of which words are numerals 
(the so-called “coefficients”) written by the usual bar-and-dot 
figures. But does it seem inherently probable that the Maya would 
have conceived, entirely apart from their language, of signs to be 
written in sequential order, like words, yet still not words but signs 
of mathematical import only? In general, words precede written 
signs, and not written signs words. 


Teeple, 1925, and later papers. 
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One glyph position in the Supplementary Series regularly shows 
the hand-sign as a part of the glyph-block, namely Glyph C. 
Glyphs D and E also frequently show it, but I do not propose to 
deal with them in this paper. Glyph C is always preceded by a 
bar-and-dot coefficient not larger than six, which shows the num- 
ber of moons (lunations) that have elapsed in the six-moon period. 


STELA 1 
PIEDRAS NEGRAS 


STELA 

24- 

NARANJO 






Figure 11 

Glyph C of the Supplementary Series* Stela 1, Piedras 
Negras; Stela 24, Naranjo. Zoomorph G, Quirigna: 
Stela A, Copan; Stela N, Copan 


Typical forms of Glyph C may be seen in the excerpts from various 
Supplementary Series shown in Figure 11.^ The main part of 
Glyph C is usually followed by a sign, often fused into the same 
glyph-block and considered a part of Glyph C that is known to 
signify the moon, and probably “a moon,” that is a lunation. It 
is a sort of upright hook enclosing one, tw'o, or most often three 
dots, and is shown in all the examples of Figure II except that of 
Zoomorph G, Quirigua. It would be beyond the purpose of this 

^ The drawing of the inscription from Stela 24, Naranjo, is taken from John E. Teeple, 
1930, p. 56, Fig. 12. Morley, 1915, p. 157, gives a somewhat different-looking drawing of the 
same inscription, w’hich, however, is substantially the same for Glyph C. It shows the coeffi- 
cient of C as more distinctly three-parted than my drawing from Teeple, and Teeple in spite 
of his drawing calls this coefficient three. 
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article to inquire into its phonetic value; we need at this stage 
only to transcribe its meaning as “luxatioxs.” 

The real body of Glyph C consists of two parts, a second or lower 
part which is our hand-sign, and an upper part which shows con- 
siderable variation. But in general the forms of this upper part 
can be grouped under one of the following types, allowing for all 
the manifold variations and embellishments which the IMaya in- 
scriptional art loved to throw around the essential forms of the 
glyph elements: 

1. A death’s head, as on Stela 1, Piedras Xegras (Fig. 11). 

2. A Kin or sun sign, as on Stela 24, Naranjo. 

3. A head, probably the head-variant of the Kin, as on Zoo- 

morph G, Quirigua. 

4. A curl or loop as on Stelas A and N, Copan. 

The last two examples show the curl encompassed by a half- 
rosette figure which resembles a figure much used for writing zero, 
but which here I am inclined to regard as merely a part of the 
element of which the curl is the essential. In the example from Stela 
24, Naranjo, two apparently homonymous elements are combined, 
much as in a previous instance the two different ma-signs Manik 
and Mac were combined; both the Kin sign and the curl, here a 
sjunmetrical loop, are brought together. 

From the standpoint of the phonetic hypotheses which I have 
been building up, testing and re-testing, along the lines which this 
paper exemplifies, these four forms of the first half of Glyph C have 
one striking feature in common. They are forms w’hich sometimes 
have the phonetic values la and le. The scope of this paper does 
not permit tracing all the evidence which leads me to suspect 
these phonetic values. I might say, however, that: 

First, the death’s head and other death symbols, such as the 
fleshless jaw, were apparently at some time used as ideographic 
parts or determinants in writing certain verb stems with the mean- 
ing of cessation and termination. Not only is this so in the case 
of the verb stem kim, die, but even more generally with stems be- 
ginning with la- having this meaning, most notably the common 
verb which is simply la ^ or lah, to end. From the association of 

1 I have already pointed out that the Maya possibly did not write the voiceless off-glide or 
“ aspirate ending” of a final vowel and might have regarded the form written by the Spanish 
lah as simply la. 
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the death sign with such words as trim and la it passed from an 
ideogram into a phonogram and was used in writing other words, 
sometimes with the value ki or k, sometimes with that of la. Thus, 
being the initial letter of the word lahun, ten, the death’s head or 
the jawbone was made to stand for the number 10, much as the 
Romans used C for 100 or centum. Thence acquiring a secondary- 
numerical value, it was used in combination with the head-form 
numerals in the notation of the “teen” numbers. Another form 
of death sign, the line between dots, in its simplest form resembling 
a percent sign and when doubled a cross encircled by four dots, 
was used to stand for the day-sign Lamat, of which it was of course 
the initial letter. 

Secondly, the Kin or sun sign was apparently used not only to 
write the word k’in, sun, day, but also the verb lem, shine, be 
bright. Both of these uses were at first ideographic and then both 
became phonetic when removed from their original contexts. Thus 
the sun sign could be used in other words to convey the sounds lem 
and le. The Kin sign was indeed a polyphone that had stfil another 
value perhaps more common than either k’in or le. Its form is ap- 
parently a diagram of radiation, such as might have been used 
as a symbol for light and fire. There is in Maya a group of stems 
beginning with to-, tu-, t’o-, having the meaning throw forth, 
scatter, radiate, and secondarily glow, burn. There is also a very 
common Uto-Aztecan stem to- meaning shine, glow. The radia- 
tion sign was very likely used at one time as an ideographic deter- 
minative in writing these stems. From its association wdth the 
constant sound it then acquired phonetic values to and t. Landa 
in his list sho-ws the Kin sign with the value t. This t- usage, 
indicating that the sign may have been associated with verbs sig- 
nifying glowing or shining, strengthens the case for a value lem 
based on another common stem meaning shine. 

Thirdly, the head-form of the Kin sign could of course be used 
with the same phonetic values as the ordinary radiating form. 

Finally, the loop, twist, or curl could easily be read rebus-wise 
as le, because of the common Maya word le, loop. Some other 
stems beginning le- with meanings allied to twdsting or spiraling 
show that the original meaning of the underlying old monosyllabic 
stem le was probably simply “twist” or “curl,” so that designa- 
tion by an incomplete curl as well as by a complete loop would be 
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quite natural. Landa lists two characters as 1, and each has a 
tiny loop at one end joined to another and more conspicuous part. 

We may now transliterate the five Glyphs C shown in Figure 11. 
In the case where both the loop and the Kin sign are written, I 
shall transliterate the loop as a phonetic complement, designated by 
writing superscript in small letters. Ideographic meanings to be 
read without attempting to record the sound will be written in 
capitals on the line — the only case of this being ‘‘lcxatioxs.” 


Stela 1, Piedras Xegras 
Stela 24, Naranjo 
Zoomorph G, Quirigua 
Stela A, Copan 
Stela N, Copan 


3 la-ma luxatiox's 
3 lem-ma luxatioxs 

5 lem-ma luxatioxs 

6 le-ma luxatiox's 
( 1) le-ma luxatiox's 


Maya is a language that employs numerical classifiers in num- 
bering things. These classifiers are expressions like the English 
“head of” in “five head of sheep,” and there are a large number 
of them used with various classes of objects, one for animals, one 
for flat things, one for round hollow things, and so on. A list of 
classifiers is appended to Tozzer’s Maya Grammar.' Reference to 
it will show that a classifier used for periods of time is lem. Ac- 
cordingly, if the Maya wrote these moon inscriptions in the way 
they talked they must have written not “six lunations” but “six 
lem lunations.” In the writings lema and lama we may have 
either old forms with a final vowel, or else forms in which the hand- 
sign is to be read m instead of ma. We need not at this stage bother 
very much about the reason for the variant writings lema and 
lama. It may turn out to be a difference in dialect (in this connec- 
tion a comparison of the forms of Glyph C from different areas and 
locations would be interesting), or it may be a case of the same 
vowel, denoted by signs that originally implied different vowels. 
Notice the double writing of m in lem-ma from Naranjo. 

It should be noted that in spite of all the dealings that modern 
Maya study has had with Maya WTitten numbers, this is the first 
time we have run into so common a Alaya expression as the numeri- 
cal classifier.- And the reason, of course, is that Glyph C is the 
first case to be found in which true numeration occurs, denoting 

1 Toizer, 1921, pp. 290-292. 

* See in this connection Nuttall, 1903. 
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the number of units in a group which is a single object of interest 
and whose units retain separate individuality. The numbers of 
days, uinals, tuns, etc., in an Initial Series are not analogous, for 
in that case there is no special interest in the quantity “sis uinals” 
or the like; the statement is not one about a group of uinals as 
such, but is only part of a single conventional expression of the 
sort we call a date. This should not be taken to mean that in an 
Initial Series the Maya were not writing as they talked, and using 
purely mathematical symbols. On the contrary, the evidence of 
the phonetic writing of ma, “no,” shows that in Initial Series no 
less than in the other writings here dealt with the ^laya ivrote just 
as they talked. The Initial Series must have followed some speech 
pattern, but it must have been obviously a different pattern from 
that of simple numeration like “six eggs” or “six lunations,” pos- 
sibly something in the nature of an “idiom,” or an elliptic expres- 
sion like our own dates. 

The coefficients of Glyph C run from two to six, and when there 
is no coefficient one is to be understood. Up to now this has seemed 
queer and quite contrary to the practice of the Initial Series. But 
this lack of the numeral one is what might be expected with a 
numerical classifier. The classifier is itself a noun which in the 
absence of designation to the contrary or of a plural suffix would 
be understood in the singular number, or as “a lem,” though it 
must be understood that ilaya has no indefinite article, and only 
sometimes uses demonstratives somewhat in the manner of our 
definite article. Hence the apparent omission of the numeral one 
where it is evidently to be understood means simply that the IMaya 
were not accustomed to say “one lem of lunation” but “a lem of 
lunation.” The latter, if less mathematical, seems more in accord 
with typical speech patterns, and is further indication that the 
Maya wrote as they talked. 

SOME OTHER USES OF THE HAND-SIGN 

We may also consider the hand as a component of hieroglyphs 
of time periods longer than the katun (phonetically k’atun). The 
katun, a little less than twenty years, w’as the longest Maya period 
that a man could live through. The next higher period was a cycle 
of 20 katuns, and its glyph, like all time-period glyphs, had two 
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forms, head-form and without-head-form. The head-form is marked 
by a hand for the lower jaw. Figure 12, h, shows this head-form, 
while beside it in the long column is the without-head-form (c, 4). 
Next above these (Fig. 12, a and c, 3) are the head and without- 



c 

Figdke 12 


a. Head-form of the Great Cycle glyph from 
Stela N, Copan; b. Head-form glyph of the 
Cycle; c, The 8-term number of Stela 10, 

Tikal, (1) One great, great, great Cycle, (2) 

Eleven great, great Cycles, (3) Nineteen great 
Cycles, (4) Nine Cycles, (5) Three Katuns, (6) 

Six Tuns 

head forms of the next higher period or “great cycle” of 20 cycles. 
The head-form of this period also bears the hand. The glyphs of 
these immense periods, too long to be used in actual chronology, 
were necessarily of theoretical use only and are very rare. The 
glyphs of the next two vigesimal places, 8000 and 160,000 katuns, 
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are known only from the Tikal inscription showm in the long column 
of Figure 12, c, 1, 2. Each shows prominently the hand-sign. So 
all the higher periods, those too long to be lived through and ob- 
tained by continuing the mathematical series, are distinguished by 
the hand-sign either in the head-form or in the only form known. 
In terms of a phonetic hypothesis this amounts to saying that these 
periods all had or might be called by names that contained “ma,” 
and that probably began with ma-, judging from the Tikal glyphs 
where the hand is on top and from the analogy of the head-form 
for zero where the hand at the jaw stands for initial ma. 'With 
this may be compared the following linguistic facts: (1) the verb 
man, pass, also means surpass, exceed; (2) mak 2 means supe- 
rior; (3) ma acts as a verbal particle (suffixed) to denote remote 
past, long elapsed time; (4) man 3 means recur, continue, of days 
and time, and forms compounds like mank’in(-t-ah), recur daily, 
continue day after day; (5) in Quiche mai means time-period, and 
especially the katun. 

WTiile present evidence does not permit us to say that any of 
these forms is present as such in the higher period-glyphs, it is 
probable that the phases of the ma “pass” idea that mean pass- 
ing by, exceeding, and the passing of time, are influential in the 
words represented by these glyphs. 

There is one hand-glyph that offers a peculiar problem. The sign 
known to mean west consists of Manik above the sign of the sun 
(k’in), and the word for west is tcik’in, from the verb tci, lie down, 
and k’in. Two possible views must content us for the present. 
First, it is likely that most signs had several phonetic values, as 
in the Sumerian sign-list, and any evidence that Manik may have 
the value tci as well as ma should not be neglected, but rather col- 
lected. For instance, LancLi shows a hand wdth the value x (phone- 
tically c). Secondly, it must be kept in mind that ma-k’in, man- 
k’in, or a similar form, meaning sun’s passing, where the sun disap- 
pears, or even simply “no sun,” is a very likely word for west; it 
might be a word obsolete in later times, with tcik’in its more 
modern synonym. 
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CONCLUSIONS AND SPECIMEN TRANSLATION 

I may now offer as conclusion from the above that the essential 
principle of Alaya writing lay in the use of a complicated syllabary 
with numerous polyphones and homophones such as the Sumerian 
syllabary also possessed, and with certain approximations to al- 
phabeticism where the inherent vowel of the syllabic sign wms not 
employed or was reinforced or varied by the addition of another 
sign. Ideographic signs were also much used, both to designate 
words and as redundant explanatory signs (determinants); al- 
though the basis of the writing was for all that phonetic, again like 
the cuneiform. There was much fusion and modification of signs, 
and often special forms of the same sign. Signs were combined not 
simply by writing in a line, but by first joining them in conventional 
and no doubt traditional arrangements into blocks, after which 
these blocks were written in a line from right to left. The block 
(or “glj'ph”), however, did not necessarily correspond to any lin- 
guistic entity; it was merely a cheirographic one. Frequently the 
block recorded a single word, but again it might record two words, 
or half a word. A small number of phonetic signs can now be recog- 
nized, and more study of the language and inductive reconstruc- 
tion of its older forms, coupled with analysis of texts, will enable 
us to read a much larger number. 

Finally, I will submit here a transliteration and translation of 
a very simple Maya text from the Codex Tro-Cortesianus. Figure 
13 reproduces Page 113d of this Maya manuscript. This is one of 
two similar pictures, comparison of which shows the analysis of the 
text to be A1 — verb, A2 — object, Bl, B2 — subject. The action 
in the pictures is that of weaving on the primitive lap loom, as 
the Maya-Lacandone Indians of Guatemala still weave cloth. ^ 
The verbs for both pictures are alike, and their second components 
are ma. The first component is a sign for w'hich I have a body 
of evidence to show a phonetic value ya. Maya students will re- 
call that it is the superfix of the glyphs of the months Yax (yac) 
and Yaxkin (yack’in) in the codices. The verb then reads ya-ma. 
Yama or yamah would be a perfective or possibly an aorist of the 


1 Tozzer, 1^07, Plate XI, shows s Lacandone woman weaving on a lap loom such as is shown 
in the Tro-Cortesianus. 
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transitive conjugation of a verb with stem yam. A common stem 
yam in the Perez dictionary means between, interstice, and as 
verb, interpose, insert, force between, get caught between. This 



Figcre 13 


Codex Tro-Cortesianus, Page 113d 


is the action shown; the subject is insei-ting the shuttle and its 
thread into the warp, or putting it between the vrarp threads. 

The first part of the object-glyph is a sign that has phonetic 
values sa and sak. It appears here in the form it has as sign of 
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the month Zac (sak) and of the color white (sak), and so might 
have here the value sak. The second upper part of the glyph is the 
a of Landa and of the Dresden Codex ku-ma-a (see p. 21). The 
second lower part of the glyph is a form of the day-sign Ahau. My 
evidence is that Ahau is a polyphonic character and that one of 
its values besides hau, hu, is li, 1. Maya students will recall its use 
as superfix of the sign for east, li-k’in. It is thus possible to read 
this object-glyph as sak-a-1. But sakal is the Maya word for woven 
cloth (see stem-group sa, disperse, spread, etc., p. 12). 

The two glyph-blocks in the lower line are name-glyphs answer- 
ing to the unknown name of the deity showm in the picture. We 
may denote them and this deity’s name as Xi X 2 . 

We may now transliterate the “verse,” and translate it: 

ya-ma sak-a-1 Xi X 2 . 

= yama sakal Xi X 2 . 

Translation: Xi X 2 inserts (it) into the cloth. 

With this translation of a complete if very simple sentence 
written in the native script of the ancient Maya, I will conclude 
the present paper. 
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